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Med det 7de Bind af ,den Norske Nordhavs-Expe- 
dition 1876—1878* er Bearbeidelsen af det ved Expeditio- 
nen indsamlede Materiale og Offentliggjørelsen af de der- 
ved vundne Resultater afsluttet. Idet Redaktionskomiteen 
nedlægger sit Hverv, eriber den Anledningen til paa den 
norske Naturvidenskabs Vegne at udtale en dybtfølt Tak til 
den kongelige Norske Regjering og Norges Storthing, som 
med aabent Blik for Verkets nationale og internationale 
Betydning har sat det i Gang, fremmet dets Udførelse og 
bevilget Midlerne til dets tidsmæssige og fyldige Udstyr 
og Udgivelse, samt til de Videnskabsmænd, som med os har 
udarbeidet de i Verket indeholdte Afhandlinger og gjort det 
muligt, at det foreligger som et Arbeide udelukkende ud- 
ført af norske Kræfter. 


Christiania, November 1901. 


Dr. H. Mohn. Dr. G. 0. Sars. 


With the seventh volume of the "Norwegian North 
Atlantic Expedition, 1876—1878,, the working up of the 
material collected by the Expedition, and the publication 
of the results obtained therefrom, are brought to a con- 
In resigning their office, the editorial committee 
take the opportunity of expressing on behalf of Norwegian 


clusion. 


natural science, their deep gratitude to the Norwegian 
(7overnment and the Norwegian Storthing, who. with 
a clear perception of its national and international im- 
portance, started the work, have furthered its execution, 
and have voted the means necessary for a get-up and 
publication of å complete and modern character, and also 
to those men of science who, with us, have prepared the 
memoires contained in the volumes, and made it possible 
to produce it as a work written exelusively by Norwegian 
writers. 


Christiania: November, 1901. 


Dr. H. Mohn. Dr. G. 0. Sars. 
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EXPEDITION 





DE var oprindelig min hensigt at udgive en forteg- 
nelse over de norske synascidier baseret paa vore museums- 
samlinger. Til iværksættelsen af denne plan gjennemgik 
jeg universitetsmuseets og Bergens museums synascidiesam- 
linger, der af bestyrerne velvillig stilledes til min disposition, 
hvorfor jeg herved frembærer min erkjendtligste tak. 


Kun faa af disse samlingers talrige species var be- 
stemte og ialmindelighed blot genus.  Artsangivelse forekom 
næsten blot ved prof. M. Sars's type-exemplarer fra hans 
reise 1 Lofoten og Finmarken 1849. Hvad der forefandtes 
bestemt udenfor dette refererede sig til gamle usikre be- 
skrivelser. Det viste sig derfor snart, at nogen fortegnelse 
over vore synascidier uddragen af disse samlinger alene 
ikke lod sig udarbeide, saa meget mere som materialet kun 
i de færreste tilfælde tillod nogen revideret bestemmelse i 
sin daværende forfatning. Synascidierne med sin bløde 
consistens kræver nemlig en meget omhyggelig præparation 
og nogen saadan var sjelden foretagen, saaat den nødven- 
dige detaillerede undersøgelse af dyrenes anatomi her ikke 

Ligeledes var farven gaaet tabt uden at 
Denne spiller hos flere familier en meget 


lod sig foretage. 
være mnoteret. 
fremtrædende 
forandringer frembragte ved muskelcontraction i dødsøie- 
blikket, vil vanskelighederne ved bestemmelsen blive iøine- 


rolle. Naar hertil kommer skrumpning og 


faldende, især naar man ikke raader over en typesamling 
til sammenligning. En saadan har jeg derfor først maattet 
anlægge, hvorved jeg har kunnet undersøge dem i frisk 
tilstand og conservere dem paa en passende maade. NSaa- 
ledes har jeg kunnet bestemme meget af museernes materiale 
ved at referere disses species til mine egne. 


Den oprindelige plan blot at give en fortegnelse over 
de norske synascidier med beskrivelse af de nye arter har 
Jeg fraveget, for saa vidt som jeg ogsaa har behandlet en- 
kelte genera mere indgaaende, naar materialet dertil har 
givet mig anledning. TIalmindelighed har jeg anført de 
vigtigste karakterer for disse, og hvor der herskede nogen 
uklarhed i detinitionen, en kort begrundelse af slægtens 
optagelse. 


Den norske Nordhavsexpedition. H. Huitfeldt-Kaas: Synascidiæ. 





I: had originally been my intention to publish a list 
of the Norwegian Synascidiæ, based upon the collections 
in our museums. In order to carry out this plan, I went 
through the collections of these animals in the University 
Museum, and the Bergen Museum, these collections being 
freely placed at my disposal by their respective directors, 
for whose courtesy in so doing, I would here express my 
most grateful acknowledgements. 

Only a few of the numerous specimens in these col- 
lections have been determined at all, and most of these 
only as to genus. Any statement of the species was found, 
almost without exception, only in Prof. M. Sars's type- 
specimens from his journey in Lofoten and Finmark, in 
1849. Whatever others were determined had reference to 
old, uncertain descriptions. It was therefore soon evident 
that it was not possible to prepare a list of our Synascidiæ 
taken from these eollections alone, the more so as, in most 
ases, the specimens, in their present condition, did not 
allow of a revised definition. Synascidians, with their soft 
consisteney, require very careful preparation, and this they 
have rarely received, so that tbe necessary particular exa- 
mination of the anatomy of the animals was not possible 
here. The colour had also disappeared without having been 
recorded; and this, in many families, plays a very important 
part. When to this is added the shrinking and changes 
brought about by muscular contraction at the moment of 
death, the difficulties of determination will be apparent, 
especially when there is no type-collection at one's disposal 
for comparison. I have therefore first been obliged to 
make a collection, by means of which I could examine the 
animals in a fresh condition, and preserve them properly. 
I have thus been enabled to determine many of the museum 
specimens by comparison with my own. 

I have departed from the original plan of only giving 
a list of the Norwegian Synascidians with deseriptions of 
the new species, in as far as I have also given a more 
detailed account of some few genera, where the material 
for so doing has given me the opportunity. Of these I 
have generally stated the most important cbaracters, and 
where any uncertainty in definition was apparent, a short 
argument for the admission of the genus. 





Med hensyn til classification og nomenclatur har jeg 
i det hele og store taget fulgt Lahille (Recherches sur les 
tuniciers des cötes de France). 

Af synonymer er kun de vigtigste medtagne. 

Naar undtages prof. M. Sars's type-exemplarer er alle 
med en undtagelse (aplidiopsis sarsii) i fortegnelsen opførte 
arter og varieteter indsamlede af mig selv. 


Største delen danner udbyttet af en med universitets- 
stipendium foretagen reise til Hardangerfjordens munding 
sommeren 1893 i den hensigt at gjøre studier over vore 
synascidier. Indsamlingerne blev foretagne ved Espevær, 
ved Bømmeløens sydspids, ved Mønstrevaag og Lervik paa 
Stordøen. En del synascidier er indsamlede paa en reise 
sommeren 94 Beian—Lofoten—Gjesvær (Finmarken). 


En mindre synascidiesamling fra Upsala museum har 
ligeledes staaet til min disposition bestaaende af tildels 
meget vel conserveret materiale, hvoraf største delen er 
indsamlet i Bohuslin af hr. cand. Matis Floderus; alle arter 
er tillige kjendte fra den norske kyst. 


Forøvrig har jeg kun benyttet nogle spredte observa- 
tioner fra skrabninger i Christianiafjorden, ved Hvaløerne 
og ved Arendal; ligeledes er en del synascidier indsamlede 
mellem Egersund og Espevær vinteren 1898—94 af conser- 
vator ved det zoot. museum dr. Hjort mig velvillig overladte. 


Fortegnelsen indbefatter 24 arter (og flere varieteter), 
hvoraf tidligere 9 er antegnede som norske; 8 er for viden- 
skaben nye. De øvrige er kjendte fra de engelske, franske 
og italienske kyster. Hertil kommer endnu 4 usikre arter. 


De i fortegnelsen ved en * forsynede arter har jeg 
selv indsamlet. 
le 
*2. Didemnum roseum, Sars. 
*3.  Leptocimum candidum, Savigny. 
*4.  Diplosoma var. gelatinosum-listeri, Milne-Edwards. 
«Sø — spongiforme (typef.), Giard. 

— rar. carnosum-spongiforme, Drasche. 

6. Distoma crystallinum, Renier. 
T. Distaplia clavata, Sars. 
8. — livida, Sars. 
*9, Olavelina lepadiformis, Miller. 
Glossophorum sabulosum, Lahille. 
11. Aplidiopsis pomum, Sars. 


Didemnoides variabile, n. sp. 


12. — sarsii, n. Sp. 
*13. Aplidium lacteum, n. sp. 


4. — flavum, n. sp. 

*15. Amaroucium proliferum, Milne-Edwards. 
16. — mutabile, Sars. 

*17.  Parascidium crispum, n. sp: 


18.  Synoicum incrustatum, Sars. 
Botryllus marionis, Giard. 
201 — violaceus, Milne-Edwards- 








With regard to classification and nomenelature I have 
generally followed Lahille (Recherches sur les Tuniciers des 
cötes de France). 

Only the most important synonyms are included. 

With the exception of Prof. M. Sars's type-specimens, 
all the species and varieties mentioned in this list, with 
one exception (Aplidiopsis sarsii), have been collected by 
myself. 


The greater part of the collection is the result of a 
journey taken in 1893 at the expense of the University to 
the mouth of the Hardanger Fjord for the purpose of 
studying our Synasceidians. (Collections were made at Espe- 
vær, off the south point of Bømmeløen, at Mønstrevaag and 
Lervik on Stordøen. Å few Synascidiæ were taken on a 
voyage, in the summer of 1894, to Beian, Lofoten and 
Gjesvær (Finmark). 

A small collection of Synascidians, from the Upsala 
Museum, was also placed at my disposal, consisting of some, 
to a certain extent, very well preserved specimens, the 
greater part having been collected in Bohuslin by Mr. 
Matis Floderus. 


wegian coast. 


All the species are known from the Nor- 


In addition to these, I have only made use of some 
scattered observations from dredgings in the Christiania 
Fjord. off the Hval Islands and Arendal. Å few Syna- 
seidians taken between Egersund and Espevær in the winter 
of 1895 
Hjort, the curator of the Zootomical Museum. 





94, have also been kindly given to me by Dr. 


The list contains 24 species (and several varieties), of 
which 9 have been previously designated as Norwegian, 8 
are new to science, and the remainder are known from the 
English, French and Italian coasts. To these must be 


added 4 more uncertain species. 


The species marked with an asterisk in the list have 
been collected by myself. 
*1. Didemnoides variabile, u. sp. 
*2. Didemnum roseum, Sars. 


3. Leptoclimum candidum, Savigny. 


*4, Diplosoma var. gelatinosum-listeri; Milne-Edwards. 
1 f 

5) — 'spongiforme (type), Giard. 

E — var. carnostum-spongiforme, Drasche. 


6. Distoma crystallinum, Renier. 
T. Distaplia clavata, Sars. 
8. — livida, Sars. 
*0, Clavelina lepadiformis, Miller. 


*10. Glossophorum sabulosum, Lahille. 

11. Aplidiopsis pomum, Sars. 

12. — sarsti, n. Sp. 

*13. Aplidium lacteum, n. sp. 

*14, — flavum, n. sp. 

*15. Amaroucium proliferum, Milne-Edwards. 
16. — mutabile, Sars. 

IT.  Parascidium crispum, n. sp. 

18.  Synozeum incrustatum, Sars. 


*19.  Botryllus marionis, Giard. 
203 — violateus, Milne-Edwards. 


*21. Polycyclus fuscus (typef), n. sp. 

%* — — var. inradiatus, n. Sp- 

å — — var. rufus, n. sp. 

+22.  Botrylloides parvulum, n. sp. 

23. Sarcobotrylloides mireum, Nars. = 
+24. — espeværense, n. Sp. 


Hertil kommer endnu 4 usikre arter: 
Morchellium argus, Milne Edwards. 
Polycyclus renteri, Lamarck. 
Botrollus schlosseri, Pallas. 


Botrylloides albicans, Milne-Edwards. 


Johan Hjort 
min bedste tak, som under mit arbeide med synascidierne 


Tilslut maa jeg aflægge min ven dr. 


altid har staaet mig bi med raad og daad.  Foruden arbeids- 
plads paa det zootomiske laboratorium og alle de til det 
indsamlede species benyttede hærdnings- og conserverings- 
væsker har han ogsaa overladt mig en ikke ubetydelig sam- 
ling synaseidier indsamlede af ham selv. 


Literatur. 


Medens der for de norske monascidiers vedkommende 
allerede længe har foreligget forholdsvis rige bidrag ireise- 
indberetninger og lignende, har vore synascidier kun faaet 
en meget stedmoderlig behandling, idet der saavidt mig be- 
kjendt blot paa 5 steder og leilighedsvis forekommer publi- 
kationer over norske synascidier. Aarsagen hertil maa 
vistnok hovedsagelig tilskrives den vanskelighed, bestemmel- 
sen af disse frembyder. 

I ,.Zoologia Danica" nævner 0. F. Miiller og Rathke 
blandt tunieaterne: ascidia lepadiformis og ascidia gela- 
tina, hvoraf den første er synonym med clavelina lepadifor- 
mis og den anden vistnok ogsau er en cdavelina. 

Professor M. Sars anfører i sin , Beretning om en 1 
sommeren 1849 foretagen zoologisk reise i Lofoten og Fin- 
marken* følgende 10 arter som forekommende ved denne 
del af landets kyst: 

Bottrylloides awrea, Sars. 
Didemnium gelatinosum, M.-Edw. 

— roseum, Sars. 
Leptoclinum gelatinosum, M.-Edw. 

—  lividum, Sars. 

- clavatum, Sars. 
Distomum vitreum, Sars. 
Amarouctum pomum, Sars. 

— mutabile, Sars. 

— incrustatum, Sars. 

Ved undersøgelse af typeexemplarerne har jeg fundet, 
at de som didemnum gelatinosum, M.-Edw. og leptoclinum 
gelatinosum, M.-Edw. bestemte species tilhører arter af 3 
forskjellige genera nemlig didemmnoides, leptoclinum og di- 
plosoma. Distomum vitreum er synonym med distoma eri- 
stallinum, Renier. Foruden 10 arter beskriver for- 
fatteren løselig endnu 3 synaseidier nemlig en liden clavelina- 


disse 


art med 6 rækker branchialstigmata, om hvilken han siger: 
ser maaske ungen af clavelina lepadiformis*, hvilket antallet 


9 
o 





*21. Polyeyclus fuscus (type), n. sp. 
— — var. ?nradiatus, n. Sp. 
— — var. rufus, n. Sp. 
Botrylloides parvulum, n. sp. 
23.  Sarcobotrylloides aureum, Sars. 
*24. - 


*29 


espeværense, n. Sp. 

To these must be added 4 uncertain species: 
Morchellium argus, Milne-Edwards. 
Polycyclus renieri, Lamarck. 

Botryllus schlosseri, Pallas. R 
Botrylloides albicans, Milne-Edwards. 


In conelusion, I would offer my best thanks to my 
friend Dr. Johan Hjort, for the assistance which he has 
always been ready to give me in word and deed during 
my work on the Synascidiæ. Besides room to work in the 
zootomical laboratory, and all the liquids used im hardening 
and preserving the specimens colleeted, he has also given 
me å by no means insignificant collection of Synascidiæ 
made by himself. 


Bibliography. 

While, as regards the Norwegian Monascidiæ, there 
have been comparatively rich contributions in the form of 
reports of voyages and the like, our Synascidians have 
received only.a very indifferent treatment, there being, as 
far as I am aware, publications in only 5 places and in- 
eidentally, concerning the Norwegian Synascidians. The 
reason for this must probably be aseribed to the difficulty 
which their determination presents. 

In ,Zoologia Danica*, OQ. F. Miller and Rathke 
name among the Tunicata, Ascidia lepadiformis and Ascidia 
gelatina, the first of these being syunonymous with Clavelina 
lepadiformis and the second also probably å Clavelina. 

Prof. M. Sars, mm lus , Beretning om en i sommeren 
1849 foretagen zoologisk reise i Lofoten og Finmarken*, 
gives the following 10 species as occurring on that part of 
the coast of Norway: 

Botrylloides area, Sars. 

Didemmim gelatinosum, M.-Edw. 
— roseum, Nars. 

Leptoclinum gelatinosum, M.-Edw. 

— lividum, Sars. 

— clavatum, Sars. 
Distomum vitreum, Sars. 
Amaroucium pomum, Sars. 

— mutabile, Sars. 

— incrustatum, Sars. 


On examining the type speeimens, I have found that 
the specimens designated as Didemmum gelatinosum, M.- 
Edw. Leptoclinum gelatinosum, M.-Edw. belong to 
species of 3 different genera, viz. Didemnoides, Leptocli- 
num and Diplosoma. Distomum vitreum is synonymous 
with Distoma erystallinum, Renier. In addition to these 
10 species, the author cursorily describes 5 more Synasci- 


and 


diæ, one, å small species of Clavelina with 6 rows of bran- 
ehial stigmata, concerning which he says that it ,.is perhaps 
je 


lettere vilde 
De to øvrige 


af stigmata forbyder, medens beskrivelsen 
kunne appliceres paa clavelina nana, Lahille. 
arter, en Dbotrylloides og en amaroucium kan, paa grund af 


mangelfuld diagnose vanskelig henføres til bestemte arter. 


I sit ,.bidrag til en skildring af den arctiske mollusk- 
fauna ved Norges nordlige kyster* refererer prof. M. Sars 
kun tidligere i ovennævnte reise i Lofoten og Finmarken 
omtalte arter. 

Mac Andrews og L. Barrett medtager 1 sin , List of 
the mollusca observed between Drontheim and the North 
Cape* (publ. 1856) følgende 3 synascidier: 

Amaroucium argus, M.-Edw. 
Botryllus polycyclus, M.-Edw. 
Botrylloides albicans, M.-Edw. 

Amaroucium argus er synonym med morchellium ar- 
gus, M.-Edw., botryllus polyeydus med polycyclus renieri, 
Lamarck. 

Kiikkenthal & Weissenborn: 
log. Ausfl. an die Westkiiste Norwegens (publ. 1836). 
sammensatte aseidier blev kun 2 arter bestemte: 

Botryllus schlosseri, Pallas. 

Botryllus albicans, M.-Edw., 
som begge blev fundne i Bognøstrømmen. Botryllus albi- 
cans, M.-Edw. er antagelig en trykfeil for botrylloides albi- 
cans, M.-Edw. 

Sidstnævnte 4 arter vil jeg kun medtage med alt for- 
behold i min fortegnelse, da jeg hverken har haft anledning 
til at undersøge originalexemplarerne eller i nogen af vore 
Jeg er ogsaa meget 


Ergebnisse eines z00- 


Af 


museer har paatruffet disse arter. 
tilbøilig til at tro, at ialfald de to førstnævnte, morchellium 
argus, M.-Edw. og polycyclus renieri, LamarcK er forvex- 
lede med nærstaaende arter. 

Nogen fortegnelse over den udenlandske literatur har 
jeg fundet det overflødigt at anføre, da en meget fuldstæn- 
dig saadan findes i prof. W. Å. Herdman's ,, Report of the 
result of Voyage of Challenger*. 








the young of Clavelina lepadiformis*, a supposition which 
the number of stigmata precludes, while the description 

could more readily be applied to Clavelna nana, Lahille. 

The two other species, a Botrylloides and an Amaroucium, 

cannot easily be referred to any definite species, on account 

of their detective description. 

In his ,Bidrag til en skildring af den aretiske mol- 
luskfauna ved Norges nordlige kyster*, Prof. M. Sars only 
refers to the above-mentioned species earlier in his journey 
in Lofoten and Finmark. 

MacAndrews and L. Barrett, in their ,List of the 
Molluscea Observed between Drontheim and the North 
Cape* (publ. 1856), include the 3 following Synascidiæ: 

Amaroucium argus, M.-Edw. 
Botryllus polycyclus, M.-Edw. 
Botrylloides albicans, M.-Edw. 

Amaroucium argus is synonymous with Morchellitm 
argus, M.-Edw., Botryllus polycyclus with Polycyclus renieri, 
Lamarck. ; 

Kiikkenthal & Weissenborn: Ergebnisse eines zoolog. 
Ausfl. an die Westkiiste Norwegens (publ. 1886). Only 2 
species of Compound Ascidians are determined: 

Botryllus schlosseri, Pallas. 

Botryllus albicans, M.-Edw. 
both of which found in Bognøstrømmen. Botryllus 
albicans, M.-Edw., is presumably a misprint for Botrylloides 
albicans, M.-Edw. 

The 4 last-named species I only inelude in my list 
with every reservation, as I have not had the opportunity 


were 


of examining the original specimens, nor have I met with 
these species in either of our museums. I am also inelined 
to believe that at any rate the first two, Morchelliuum argus, 
M.-Edw. and Polycyclus renieri, Lamarck; have been con- 
founded with nearly-allied species. 

I consider it superfluous to give a list of foreign 
works on this subject, as å most complete one will be found 
in Prof. W. A. Herdman's ,.Report on the Sc. Res. of the 
Voyage of Challenger*. 





Didemnidæ, Giard. 
(Drasehe 1883). Nov. 
1890. 


Drasche skiller mellem ,tynde* og ,tykke* cormi af 
slægten leptoclinum og bibeholder dette navn for de første, 


Didemnoides. nom. Lahille 


medens han kalder de tykke didemnoides, en subdeling ana- 


log med botrylloides og sarcobotrylloides. At benytte tyk- 
kelsen som eneste karaktermerke synes her endnu mindre 
begrundet end ved botryllidae, da forskjellen er endnu min- 
dre udpræget. Lahille derimod anvender dette navn for 


»didemnider uden kalkspicula i tunicaen, og hvis bran- 


9 


ehialsæk har 3 rækker stigmata*, hvilken sidste navnanven- 
delse jeg har fulgt, da spiclernes tilstedeværelse eller fra- 
værelse i tunicaen frembyder en langt constantere karakter. 


Didemnoides variabile, n. sp. 
(Maps ifogln 2): 

Kolonierne danner eylinderformige eller ganske uregel- 
mæssige klumper paa indtil 3 em. længde og 1 em. tykkelse 
inerusterende forskjellige alger; sjeldnere optræder de som 
skorpeformige betræk af omtr. 2”” tykkelse og indtilj10 cm. 
længde almindelig over laminariestilke. 

Farven er lyst graablaa, grøn- eller brunagtig. Det 
mørke pigment, der betinger koloniens farve. er beliggende 
kun i den abdominale del af individernes ectoderm og skinner 
ofte gjennem den føælles tunica som mørke punkter. Un- 
dertiden mangler det mørke pigment fuldstændig. Tunicaen 
er transparent, farveløs og oftest fast. undertiden af en 
blødere gelatinøs konsistens; cellerne er store og blærefor- 


mige. Kalkspicler mangler fuldstændig. 


Individerne er lysebrune af farve; længden omtr. 2”, 
De sidder tæt ved hinanden ofte stillede i længere eller 
kortere rækker. 

In- og egestionsaabningens tuber af samme vidde og 
længde. Den sidste danner en eylinderformig tragt. 


Didemnidæ, Giard. 


(Drasche, 1883) Nov. nom. Lahille, 
1890. 


Didemnoides. 


Drasche distinguishes between ,thin* and ,thiek* 
cormi of the genus Leptoclinum' and retains that name 
for the former, calling the thick ones Didemnoides, a sub- 
division analogous to Botrylloides and NSarcobotrylloides. 
To employ the thickness as the only character mark, seems 
to have even less ground here than in the Botryllidæ, as 
the difference is even less marked. Lahille, on the other 
hand, applies this name to ,Didemnidæ without calcareous 
spicules in the tunie, and whose branchial sac has 3 rows 
I have followed the latter nomenclature, as 
the presence or absence of spicules in the tunic presents 
a far more constant character. 


of stigmata.* 


Didemnoides variabile, ». sp. 
(PH Tips 1 2): 

The colonies are in the form of eylindrical or quite 
irregular lumps up to 3 em. in length and 1 em. thick, in- 
vesting various algæ; they appear less frequently as a erust- 
like investment about 27” thick and with åa maximum length 
of 10 em., usually upon Laminaria stalks. 

The colour is either a light bluish grey, greenish or 
brownisb. The dark pigment that determines the colour 
of the colony. is only found in the abdominal portion of 
the ectoderm of the individual animals, and often shows 
through the common tunie as dark spots. Sometimes the 
dark pigment is completely wanting. The tunic is trans- 
parent, colourless and most frequently firm, though occa- 
sionally of a softer, gelatinous consisteney: the cells are 
large and bladder-like. Calcareous spicules are entirely 
absent. 

The members are of a light brown colour, their length 
being about 2””. They lie close to one another, often 
arranged in long or short rows. 

The siphons of the branchial and atrial orifices are 
of the same length and breadth. The atrial aperture is 
in the form of a eylindrical funnel. 


Tentakelkransen bestaar af 8 alternerende længere og 
kortere tentakler. 

Branchialsækken med 2 x 12 stigmata i hver af de 3 
rækker, der optager hele dennes længde. 

Kloakaabningerne er forholdsvis talrige, smaa og runde. 

De modne æg og larverne, der næsten er af ventri- 
kelens størrelse, ligger frit og enkeltvis i den fælles tuniea, 
i kolonier af eylinderform samlede mod dennes axe i de 
skorpeformige cormi nedenfor individerne. 

Vas deferens er spiralformig snoet 12 gange rundt 
testikelen:. 

Ved koloniernes overflade forekommer meget hyppig 
ved kloakaabningernes udmunding smaa kugle- eller lindse- 
formige legemer gulhvide af farve med en diameter af 
1—37”. Disse er omgivne af en tynd mod overfladen tyk- 
kere hinde og er fyldte med en utallig mængde smaa ovale 
kiselsyreplader ordnede i ovale klumper, der synes at antyde 
smaa parasiters tilstedeværelse og disses form. Disse op- 
træder meget almindelig hos denne art, sjeldnere har jeg 
fundet dem hos leptocliner og diplosomer. 


Didemnoides variabile forekom almindelig i juni—juli 
maaned ved Espevær og Bømmeløen i en dybde at 3—6 
favne. Paa de samme lokaliteter er den funden af Hjort 
ogsaa i marts. Ved Andenæs fandt jeg denne art alminde- 
lig (jul). I universitetets samling findes exemplarer sam- 
lede af M. Sars ved Hammerfest, Tromsø og Solsvig. 


En varietet, som jeg vil benævne gelatinosa blev fun- 
Denne 
adskiller sig fra typeformen hovedsagelig ved sin gelatinøse, 
bløde consistens 
mæssige stilling til hinanden. 


den i den bohuslinske skjærgaard af Floderus (juli). 


og ved individernes tættere og mere uregel- 
Ligeledes mangler her det 
abdominale pigment. 


Didemnoides inarmatum; Drasche og d. tortuosum, 
Drasche er vistnok begge meget nærstaaende former, af hvilke 
jeg dog ikke tør identificere nogen med denne, idet disses 
beskrivelse væsentlig refererer sig blot til farven og 
ydre karakterer. 


andre 


Didemnum, Savigny, 1816. 
Didemnum roseum, Sars, 1851. 
1851. Didemmim roseum, Sars. Nyt Mag. for Nat. Bd. VI. 
Sars's kortfattede beskrivelse skal jeg 
nedenstaaende tilføielser: 


supplere med 


Kolonien danner ialmindelighed tykke skorpeformige 
betræk eller sjeldnere uregelmæssige klumper paa indtil 1 
em.s tykkelse omvoksende hydroider og alger. Det største 
exemplar havde en længste udstrækning af 5.5 cm. 


(op) 








The fringe of tentacles consists of 8 alternately long 
and short tentacles. 

The branchial sac has 2? x 12 stigmata in each of 
the 3 rows, which occupy its entire length. 

The eloacal apertures are small and round, and com- 
paratively numerous. 

The mature ova, and the larvæ, which are almost as 
large as the ventricle, lie free and singly in the common 
tunie, in the eylindrical colonies congregated towards the 
axis in the crust-like cormi, below the members. 

The vas deferens is spiral, winding 12 times round 
the testicle. 

On the upper surface of the colonies, at the mouth 
of the cloacal apertures, small spherical or lentiform bodies 
of a yellowish white colour, and with a diameter of from 
I to 3””, are of very frequent occurrence. They are sur- 
rounded by a thin membrane increasing in thiekness towards 
the upper surface, and are filled with innumerable small, 
oval, silieie acid plates, arranged in oval masses which 
seem to indicate the presence and form of small parasites. 
They are of very general occurrence in this species, while 
I have less frequently found them in Leptoclinum aud 
Diplosoma. 

Didemnoides variabile was commonly found in June 
and July off Espevær and Bömmelöen, at depths of from 
3 to 6 Dr. Hjort has also found them in the 
same localities in March, while I have found the species 
to be common at Andenæs in July. In the University 
collection there are specimens collected by Prof. M. Sars 
at Hammerfest, Tromsø and Solsvig. 


fathoms. 


One variety, which I will call gelatinosa, was found 
on the Bohuslin belt of rocks by Floderus in July. This 
is distinguished from the type-forms principally by its ge- 
latinous, soft consisteney, and by the closer and more ir- 
regular arrangement of the individual members in relation 
to one another. The abdominal pigment is likewise ab- 
sent here. 

Didemnoides inarmatum, Drasehe and D. tortiosum, 
Drasche are without doubt very nearly-allied forms, but I 
will not venture to identify either of them with the type- 
form, as their description has reference chiefly to colour 
and other external characters. 


Didemnum, Savigny, 1816. 
Didemnum roseum, Sars, 1851. 
1851. Didemnum roseum, Sars. Nyt Mag. for Nat. Bd. VI. 

I will supplement Sars's brief account with the follow- 
ing remarks: 

The colonies generally form a thick erust-like covering, 
but sometimes, tbough less frequently, irregular lumps to 
the thickness of I em. investing hydroidæ and algæ. The 
extent of the largest specimens was 5.5 em. 


Farven er mørk rosenrød; individerne viser sig ved 
koloniens gjennemskjæring kraftig høirøde. 

De særdeles tætsiddende, talrige, stjerneformige kalk- 
spicler gjør tunicaen ganske ugjennemsigtig. Hver spicel 
med talrige, korte, udstaaende pigge (omkr. 50 hos de 
største). 

Individernes længde omtr. 2”, 

Branchialsækkens stigmarækker optager hele dennes 
længde. 

Vas deferens løber i 6 spiralsnoinger om testikelen. 


En lang baand- eller tungeformig, horizontaltløbende 
ectodermforlængelse*ved egestionsaabningens udløb. 


Denne art fandt jeg i nogle faa cormi i Saltenstrøm- 
Prof. 
M. Sars anfører den som ikke sjelden ved Tromsø, Ham- 


men og ved Hasvik (Sørøen) (omkr. 10 favnes dyb). 


merfest og Havøsund. 


Leptoclinum, Milne-Edwards, 1842. 
Leptoclinum candidum, Savigny, 1816. 


1816. Leptoclinum candidum, Savigny. Mém. sur les ani- 
maux sans vertéb. pt. IL, fase. I. 
1872. Eucoeliunm parasiticum, Giard. Recherches sur 


Asce. comp. ou Synasc. Ach. Zool. 


les 


exper. t. I. 
1877. Leptoclinum candidum, Della Valle. Contrib. alla 
storia nat. dell. Asc. comp. del 


Golfo di Napoli. 
Lahille. Recherches sur 
eiers des cotes de Fance, pg. 92. 


1890. sek — les tuni- 


En eneste 1 em? stor, indtil 27” tyk koloni, fandt jeg 
ved Espevær, hvorfra den medbragtes tilfældig sammen med 
nogle andre synaseidier og hvor arten sandsynligvis var 


bleven overseet. Kolonien var føæstet til en alge. Den 
fælles tunica indeholdt i stort antal de karakteristiske 


mangestraalede kalkspicler. Kolonien blev funden i juli 


maaned i en dybde af 4 favne. 


Diplosoma, Macdonald, 1858. 


Denne slægts mange nærstaaende former blev oprin- 
delig opstillede som ligesaa mange arter (Giard, Drasche 
o. fl). Ved sine omhyggelige undersøgelser har Lahille 
paavist, at forskjellen i de aller fleste tilfælde kun beroede 
paa farven. Han har søgt at henføre disse farvevarieteter 
til 2 typer, som han foreløbig betragter som 2 arter: 
Diplosoma listeri, Lister.  Diplosoma spongiforme, Giard, 
til hvilke ogsaa de norske former lader sig henføre. De 








The colour is å dark rose-red, and on cutting through 
the colony, the members appear of a bright red colour. 

The numerous, densely-erowded, stellate calcareous 
spicules render the tunic quite opaque. Each spicule has 
numerous short protruding spikes (about 50 in the largest). 


The 
The 
its entire 
The 
testicle. 
The 


at the mouth of the atrial orifice, has the form of a long 


about 2"m. 
branehial sac oceupy 


length of the members is 
rows of stigmata in the 
length. 

spiral coils round the 


vas deferens winds in 6 


horizontally-running extension of the ectoderm 


hand or tongue. 

I found a few cormi of this species in Saltenstrøm- 
men and at Hasvik (Sørøen) at å depth of about 10 fathoms: 
Prof. M. Sars notes it as not uncommon at Tromsø, Ham- 


merfest and Havøsund. 


- Leptoclinum, Milne-Edwards, 1842. 
Leptoclinum candidum, Savigny, 1816. 


1816. Leptoclinum candidum, Savigny. Mém. sur les ani- 
maux sans vertéb. pt. II, fase I. 
1872. Fucoelium parasitictum, Giard. Recherches sur les 


Ase. comp. ou Synase. Arch. Zool. 


exper. t. I. 

1877. Leptoclimm candidum. Della Valle. Contrib. alla 
storia nat. delle Ase. comp. del 
golfo di Napoli. 

1890. -— — Lahille.  Recherches sur les tuni- 


eiers des cotes de France, p. 92. 


I found a single colony, 1 em. square and 27” thick 
at Espevær, whence it ehanced to be taken together with 
some other Synascidiæ, and where the species had probably 
The eolony was attached to sea-weed. 
contained eharacteristic multi-radiate 
The colony was 


been overlooked. 
The common 
calcareous spicules in great numbers. 
found in July at å depth of 4 fathoms. 


tunic 


Diplosoma, Macdonald, 1858. 


The numerous nearly-allied forms of this genus were 
formerly elassed as so many species (Giard, Drasche, ete.). 
Lahille, by his careful investigations, has proved that the 
difference, in by far the greater number of cases, was only 
due to the colour. He has endeavoured to these 
colour-varieties to 2 types, which he temporarily considers 
as 2 species, viz. Diplosoma listeri, Lister, and D. spongi- 
forme, Giard, to which the Norwegian forms may also be 


refer 


kan forholdsvis let adskilles ved tilstedeværelsen eller man- 
gelen paa pigment i tunicaen. Den første pigmentfrie form 
danner altid ganske tynde flade cormi, medens den anden 
ofte er læbet eller klumpet. Hvorvidt selv disse er di- 
stinkte arter er vel tvilsomt, da ingen constant forskjel kan 
paavises i individernes anatomiske bygning. Tidligere op- 
stillede karakterer som ingestionsaabningens "mangel paa 
tænder, tentaklernes forskjellige antal og andre afvigelser 
har vist sig at bero paa unøiagtige undersøgelser eller endog 
sammenblanding med arter af andre genera. dJeg slutter 
mig derfor til Lahilles udredning af denne genus. 


De norske diplosomer repræsenterer begge de ovenfor 
anførte arter og af d. spongiforme 2 farvevarieteter. 


Diplosoma listerii. Lister, 1854 (Lahille, 1890). 


1842. Polyclinum, Lister. Some Obs. on the Str. and 
Fune. of Tub. and Cell. Pol. and 
of Ase. Phil. Trans. part. I. 

1890. Diplosoma listert, Lahille. Recherches sur les tuni- 
ciers des cötes de France. p. 104. 


Cormus altid tynd og transparent, saaat branchial- 
stigmata og alle øvrige indre organer er fuldstændig synlige 
uden nogen særegen præparation: 


var. D. gelatinosum-listeri, Milne-Edwards, 1842. 

1842. Didemnmum gelatinosum, M.-Edw., og 

1842. Leptochinum gelatinosum, M.-Edw. Obs. sur les ase. 
compt. des cötes de la Manche. 
Mem. acad. sei. t. XVIII. 

1862. Didemnum gelatinosum, Gegenbaur. Ueber Didem- 
num gelatinosum. Miller, Archiv 


p. 149. 
1890. Diplosoma gelatinosum-listeri, Lahille. Recherches 
sur les tuniciers des cötes de 


France, p. 107. 


Denne varietet fandt jeg i 2 smaa cormi i juli maa- 
ned ved Espevær i en dybde af 5—6 favne fæstet til lami- 
Af Hjort er der i november indsamlet 
I universitets- 


naria sacharina. 
store kolonier ved Lervik paa Stordøen. 
samlingen findes exemplarer fra Solsvig ved Bergen. 


Diplosoma spongiforme, Giard, 1872. 
1872. Diplosoma spongiforme. Giard. Recherches sur les 
Ase. comp. ou Synasc. Arch. Zool. 
exper. t. I. 
Lahille.  Recherches sur les tuni- 
ciers des cötes de France, p. 123. 


1890. — ge 


| 


| 
| 





referred. They are distinguished with comparative ease by 
the presence or absence of pigment in the tunic. The 
first, unpigmented form is always in the form of quite thin, 
flat cormi, while the second is often lobed or in lumps. 
How far even these may be [distinet species is probably 
doubtful, as no constant difference can be shown in the 
anatomical structure of the animals. The characters for- 
merly given, such as the absence of denticles at the bran- 
chial orifice, the difference in the number of tentacles and 
other variations, have proved to be due to inaceurate in- 
vestigation or even confusion with species of other genera. 
I therefore hold with Lahille in his interpretation of this 
genus. % 

Both the above-named species are represented by 
Norwegian Diplosoma, D. spongiforme by 2 varieties of 
colour. 


Diplosoma listerii, Lister, 1934 (Lahille, 1990). 


1842. Polyclimum, Lister. Some Obs. on the Str. and 
Fune. of Tub. and Cell. Pol. and 
of Ase. Phil. Trans. part I. 

1890. Diplosoma listert, Lahille.  Recherches sur les tuni- 
eiers des cötes de France. p. 104. 


The cormus is always thin and transparent, so that 
the branchial stigmata and all the internal organs are per- 
fectly visible without any special preparation. 


var. D. gelatinosum-listeri, Milne-Edwards, 1842. 
1842. Didemnum gelatinosum, M.-Edw., and 
1842. Leptoclinum gelatinosum, M.-Edw. Obs. sur les Asc. 
comp. des cötes de la Manche. 
Mem. acad. sci. t. X VIL 
1862. Didemnum gelatinosum, Gegenbaur.  VUeber Didem- 
num gelatinosum. Miiller, Archiv. 


p. 149. 
1890. Diplosoma gelatinosum-listeri; Lahille. Recherches 
sur les tuniciers des cötes de 


France. p. 107. 


I found 2 small cormi of this variety in July at Espe- 
vær, at å depth of 5 or 6 fathoms, attached to Laminaria 
saceharina. Large colonies have been found by Dr. Hjort 
in the month of November at Lervik on Stordöen. In 
the University collection there are specimens from Solsvig 


near Bergen. 


Diplosoma spongiforme, Giard, 1872. 
1872. Diplosoma spongiforme, Giard. Recherches sur les 
Ase. comp. ou Synasc. Arch. Zool. 
exper. t. I. 
Lahille. Recherches sur les tuni- 
ciers des ceötes de France. p. 123. 


1890. — å 


Indi- 


særdeles lidet 


Cormus flad eller læbet mere eller mindre tyk. 


viderne ikke eller 


synlige gjennem tunicaen. 


Diplosoma spongiforme (typeformen), Giard. 


IS72. Astellium spongiforme, Giard. Recherches sur les 
Ase. comp. ou Synasc. Arch. 
Zool. exper. t. I. 

1890. Diplosoma spongiforme (type), Lahille. Recherches 


tuniciers des cötes de 
124. 

Forekom i smaa cormi paa zostra i Flødevigen ved 
Arendal (april), Hjort fandt i november 
store kraftige kolonier (indtil 20 em. lange og 1.5 em. tykke) 


paa zostra og forskjellige alger ved Lervik paa Stordøen 


sur les 


France, p. 


Farven graalig. 


universitetets og Bergens museums 


Bergen og Trondhjems- 
ke] ke) o 


og ved Egersund. I 
samlinger findes exemplarer fra 
fjorden. 


var. D. carnosum-spongiforme, Drasche. - 
1883. Diplosoma carnosum, Drasche. Die Synascidien der 
Bucht von Rovigno. p. 41. 
1890. Diplosoma carnosum-spongiforme, Lahille. Recher- 
ches sur les tuniciers des cötes 
de France, p. 195. 
Kun en eneste liden cormus fandt jeg i juli maaned 
ved Espevær; længden 9””, bredden 7”” og tykkelsen blot 
I føre 


dimensioner maa den dog 


Koloniens farve intens svovelgul. Trods sine ringe 
blive at henføre til denne form 
gjorde ndi- 


paa grund af sin farve og pigmentrigdom, der 


viderne ganske ugjennemsigtige. 


Distomidæ, Savigny. 
Distoma, Gaertner, 1774. 
Distoma crystallinum, Renier, 1804. 


1804. Polycitor erystallimim, Renier. Prosp. d. Cl. dei 
Vermi, p. 17. 

1807. — Renier Nav dk GlassiNava 

1828. — — Renier. Elem. di Zool. P. III, 


HaseglrRavalin: 
1851. Distomum vitreum, Sars. Nyt Mag. for Nat. Bd. VI. 


1863. — —= Alder: Onithe) Brit/(Pun, Ann: 
NotPEistodsserg V Flbipli2: 
1877. = — Pela Valle FGontrih al stam: 


d. Ase. comp. del Golfo di Na- 
poli, p. 43. 


Den norske Nordhavsexpedition. H. Huitfeldt-Kaas: Synascidiæ. 








The 


members not at all, or only very slightly visible through 


(ormus flat or lobed, and more or less thiek. 


the tunie. 


Diplosoma spongiforme (type form), Giard. 


1872. Astelium spongiforme, Giard. Recherches sur les 
Ase. comp. ou Synasc. Arch. 
Zool. exper. t. I. 

1890. Diplosoma spongiforme (type), Lahille. Recherches 


tuniciers des cötes de 
124. 

Found in small cormi on Zostra in Flödevigen near 
Dr. Hjort found 


large, robust colonies (up to 20 em. in length, and 1.5 em. 


sur les 
France. p. 


Arendal, in April: of a grayish colour. 


in thickness) in November, on Zostra and different sea- 
weeds, at Lervik on Stordöen, and at Egersund. In the 
collections in the University and the Bergen museums, there 
are specimens from Bergen and Trondhjem Fjord. 


var. D. earnosum-spongiforme, Drasche. 
1883. Diplosoma carnosum, Drasche. Die Synascidien der 
Bucht von Rovigno. p. 41. 
1890. Diplosoma carnosum-spongiforme, Lahille. Recher- 
ches sur tuniciers des cötes 
de France. p. 125. 


les 


I found only one small cormus in July at Espevær; 
length 9””, breadth 77” and thickness only 1.57", Colour 
In spite of its 
small dimensions, it must be referred to this form, on ae- 


of the colony an intense sulphur yellow. 


count of its colour and richness of pigmentation, which 
made the members quite opaque. 


Distomidæ. Savigny. 
Distoma, Gaertner, 1774. 
Distoma crystallinum, Renier, 1804. 


1804. Polycitor erystallinum, Renier.  Prosp. d. Ol. dei 
Vermi, p. 17. 

1807. — — Renier. Tav. di Classif. Tav. 7. 

1828. — — Renier. Elem. di Zool. P. III, 
Fase. 1, Tay. 15. 

1851. Distomum vitreum, Sars. Nyt Mag. for Nat. Bd. VI. 

1863. — — Alder. On the Brit. Tun. Ann. 
Nat Hist. 3 ser. Vi L9p. 172: 

1877. — — Della Valle. Contrib. alla storia 


nat. delle Ase. comp. del golfo di 
Napoli, p. 48. 


[ae] 


1883. Distoma crystallinum, Drasche. Die Synasc. der 
Bucht von Rovigno. 

Lahille.  Recherches sur les tuni- 
ciers des cötes de France, p. 151. 


1890. 


At identificere Sars's originalexemplarer af distomum 
vitreum fra universitetssamlingen med d. crystallinum, Ren. 
lod sig med det foreliggende materiale ikke med fuld sik- 
kerhed gjøre paa grund af dettes mindre gode conservering, 
hvorved f. individernes bleven saa 
sterkt contraheret, at ikke et eneste stigma lod sig iagt- 
De øvrige anatomiske karakterer tyder dog paa, at 


ex. branchialsæk var 
tage. 
denne antagelse er rigtig. Draseche holder ogsaa disse for 


synonymer (,,.Die Synascidien der Bucht von Rovigno*). 
Som supplement til Sars's beskrivelse kan føles: 
Cormus høide omtr. 3em., bredde indtil ? em. 


Den fælles tunica inerusterer overalt smaa sandpar- 
tikler dog mest ved koloniens basis. 

Denne art er funden i en dybde af 20-60 favne 
foruden paa de af Sars anførte lokaliteter ogsaa i Øxfjord, 
Manger, ved Hitteren og Aalesund. 


Distaplia, Della Valle, 1880. 
Distaplia clavata, Sars, 1851. 

(Tab. 1, fig. 3). 

1851. Leptochmum clavatum, Sars. 
Bd. VI. 

Prof. Sars henfører denne art til slægten leptoclimum, 

idet han dog bemerker, at den ved sin ,form afviger fra 


for Nat. 


Nyt Mae. 


de andre bekjendte arter af denne slægt, hvilke alle danne 
Han er den første der har 
beskrevet nogen distaplia-art som synaseidie. 

Hans beskrivelse skal jeg supplere efter undersøgelsen 


overtræk paa andre legemer*. 


af originalexemplarerne, der dog ikke tillod nogen særdeles 
indgaaende examination paa grund af materialets mindre 
gode conservering. 

Cormus (det største exemplar) Gem. lang, med en 
største diameter af 2.5cem. ,Foden* er altid smalere end 
phovedet*; dog er differentsen mindst hos de største exem- 
plarer. Den udgjør omtr. koloniens halve længde. 


stillede 1 
Ingen fælles kloak- 


Individerne 
dobbelte rækker som hos botrylloiderne. 
aabning ved koloniens top. 


Systemerne talrige, grenede. 


Individernes maximallængde 4"”, 

Branchialsækken med omtr. 25 stigmata i hver række. 

Ventrikelen stor, assymetrisk, hos de største individer 
mørk pigmenteret. 

Æpggesækken var hos de undersøgte species lidet frem- 
trædende og uden æg. 
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1883. Distoma erystallimim, Drasche. Die Synasc. der 
Bucht von Rovigno. 
1890. -- — Lahille. Recherches sur les tuni- 


eiers des cötes de France, p. 151. 


It was not possible, with the material at hand, to 
identify with perfect certainty Sars's original specimens of 
Distomum vitreum in the University collection with Distoma 
erystallinum, Renier, 'on account of the defective preservation 
of the former, the branehial sac of the members, for in- 
stance, being so greatly contracted, that not a single stigma 
could be examined. Other anatomieal characters, however, 
would seem to imply that this supposition was correct. 
Drasche also holds these to be synonymous (Die Synascidien 
der Bucht von Rovigno). 

The following particulars may be added as a supple- 
ment to Nars's description: : 

Height of the cormus about 3 em., breadth up to 
2 cm. 
is inerusted all over with small 
particles of sand, particularly at the base of the eolony. 


The common tunic 


This species was found at depths of from 20 to 60 


fathoms in Øxfjord, Manger, at Hitteren and Aalesund, 


besides the localities stated by Sars. 


Distaplia, Della Valle, 1880. 
Distaplia clavata, Sars. 1851. 

(Plee3): 

1851. Leptoclinum clavatum, Sars. 
Bd. VI. 

Prof. Sars refers this species to the genus Leptocli- 


Nyt Mag. for Nat. 


nm, remarking. however, that ,.in form, it differs from the 
other known species of this genus, which all form an in- 
He was the first to deseribe 
any species of Distaplia as Synascidia. 


vestment on other bodies*. 


I shall supplement his deseription from the results 
of an examination of the original specimens, which did not, 
however, permit of any very minute examination, by reason 
of their somewhat imperfectly preserved condition. 

The cormus (the largest specimen) is 6 cm. long, 
with å maximum diameter of 2.5 em. The ,.foot* is always 
narrower than the ,head*, although the differenee is less 
in the largest specimens; it constitutes about half the length 
of the colony. 

The systems are numerous and ramified, the members 
being placed in double rows as in Botrylloidæ. There is 
no common eloacal aperture at the top of the colony. 

The maximum length of the members is 47”. 

The branchial sac has about 25 stigmata in each row. 

The ventriele is large, asymmetrieal and, in the largest 
members, darkly pigmented. 

The ovisae in the specimens examined was inconspic- 
uous and without ova. 


Denne art forekommer meget almindelig ved Hammer- 
fest og Havøsund i en dybde af 30—40 favne. 


Distaplia livida, Sars, 1851. 


lividum, Sus. Nyt Mag. for Nat. 
Bd. VI. 

Ogsaa denne distapliaart blev af prof. Sars henregnet 
til slægten leptoclimum. Til hans meget kortfattede beskri- 
velse skal jeg føle: 
tykke, bløde 
skiver med en største udstrækning af 2.5 em., og en tyk- 
kelse af omtr. 7””, 


1551. Leptocknum 


C'ormus: uregelmæssige, læbeformige, 


Individernes længde omtr. 47”. De sidder uregelmæs- 
sig om hinanden uden at danne mærkbare systemer. 

Ingestionsaabningen vid med 6 korte tænder. 

Egestjonsaabningen med en smal tunge. 

Ventrikelen mindre end hos d. clavata, noget assyme- 
trisk, glat. 

Den fælles tunica indeholdt rette, noget grenede ka- 
naler, der mindede om botryllidernes stoloner. 

Denne fælles tunica's og 1 høiere grad individernes 
ugjennemsigtighed i forbindelse med mindre god conservering 
vanskeliggjorde en omhyggelig anatomisk undersøgelse. 

Denne art er af Sars funden ved Hammerfest. 


-  Clavelina, Savigny, 1816. 
Clavelina lepadiformis, Miller, 1787. 
1787. Ascidia lepadiformis, Miller. Zoologia Danica. vol. 
IT, p. 54, tab. LX XIX, fig. 5. 
Rasch. Reise i 1833 til Nyhelle- 
sund, Mandal og Solsvig. 
1842. Clavelina lepadiformis, M.-Edw. sur 
ase. comp. des cötes de la Manche. 
Mem. acad. sei. t. XVIII. 


1833. 


Observ. les 


EX — —  Giard. Recherches sur les Asc. 
comp. ou Synasc. Arch. Zool. ex- 

per. t. I. 
1890. — — Lahille.  Recherches sur les tuni- 


ciers des cötes de France, p. 181. 

Forekommer i temmelig stor mængde ved Næsodden 

i Christianiafjorden i en dybde af 4—35 favne fastheftet til 

kalkalger og stene i maanederne september til november. 

Paa denne tid fandtes hverken æg eller unge knopper. I 

slutningen af mai fandt jeg paa samme lokalitet blot nogle 

faa forkrøblede individer, paa hvilken aarstid arten næsten 

syntes at være uddød. I universitetssamlingen findes ogsaa 
exemplarer fra Sulen. 
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This species oceurs very commonly at Hammerfest 
and Havøsund at. a depth of between 30 and 40" fathoms. 


Distaplia livida, Sars 1851. 

lhvidum, Sars. Nyt 
Bd. VI. 

This species of Distaplia was also referred by Prof. 

I will add the following 

observations to his very brief description: 


1851. Leptoclinum Mag. for Nat. 


Sars to the genus Leptochnum. 


The cormus is composed of very soft, thiek, irregular, 
lobed lamellæ with å maximum area of 2.5 em. and a thick- 
ness of about 77”, 

The members are about 4”” in length. They are 
placed unsymmetrically ard without forming distinet systems. 

The branchial aperture is wide, with 6 short denticles. 

The atrial aperture has å narrow languet. 

The ventricle is smaller than in D. clavata, unsym- 
metrical and smooth. 

The common tunie contained rectilinear ramified chan- 
nels, recalling the stolons in Botryllidæ. 

The opacity of the common tunic, and still more of 
the members, combined with defective preparation made a 
careful anatomical examination somewhat diffieult. 

This species was found by Sars at Hammerfest. 


Clavelina, Saviguy, 1816. 
Clavelina lepadiformis, Miller, 1787. 


Ascidia lepadiformis, Miller. Zoologia Danica. Vol. 
IT pi 54, BIT KKTNENS) 


1883. — — Rasch. Reise i 1833 til Nyhelle- 
sund, Mandal og Solsvig. 

1842. Clavelina lepadiformis, M.-Edw.  Observ. sur les 
Asc. comp. des cötes de la Manche. 
Mem. acad. sei. t. XVIII. 

1872 — — Giard. Recherches sur les Ase. 
comp. ou Synasc. Arch. Zool. ex- 
per. t. I. 

1890. — — Lahille. Recherches sur les tuni- 


ciers des cötes de France, p. 181. 

This species occurs rather plentifully at Næsodden 

in the Christiania Fjord, at a depth of 4 or 5 fathoms, 

attached to calcareous algæ and stones, during the months 

September— November. Neither ova nor young buds were 

at that time found. At the end of May, I found in the 

same locality only a few shrivelled specimens, which seemed 

to prove that at that time of year, the species 15 almost 

extinet. In the University collection there are specimens 
from Sulen. 


Polyclinidæ, Lahille. 


Glossophorum, Lahille, 1886. 


Glossophorum sabulosum, Giard, 1872. 
(Tab. 1, fig. 4—7). 
1872. Polyclimum sabulosum, Giard. Recherches sur les 
Asc. comp. ou Synasc. Arch. 

Zool. exper. t. I. 
1890. Glossophorum sabulosum, Lahille. Recherches sur 
les tuniciers des cötes de France. 

PALSNE 

De af mig fundne cormi afviger i enkelte dele fra 
Giards og Lahilles beskrivelse, væsentlig derved, at de intet 
eller kun ganske ubetydeligt indeholder af inerusterede sand- 
korn og skjælfragmenter og blot ved sin basis. De staar 
derved nærmest en form, der af Lahille omtales som fore- 
kommende ved Duhon, og som blot inerusterer sandkorn 
paa siderne og ved basis. Herfra og til en form uden in- 
erustation er ikke længere sprang end at det tidligere er 
kjendt hos en og samme art, en variation, der kan afhænge 
af koloniernes voksesteder. Aplidium zostericola optræder 
saaledes som af Lahille paarvist paa lokaliteter, hvor sterk 
strøm hvirvler sanden omkring, altid med mere eller mindre 
inerusteret sand, men altid uden denne, hvor den findes 
fæstet til zostra. 

Da koloniernes form, farve, størrelse og ligeledes indi- 
vidernes anatomi i alt væsentligt stemmer med beskrivelsen 
af g. sabulosum, har jeg henført dem til denne art trods 
den ovenfor nævnte forskjel. 


(ormus's diameter indtil 2.5 em., høiden indtil ? em. 
Formen mere eller mindre globuløs; ganske smaa (unge) 
cormi undertiden noget kølleformige, især naar flere sidder 
fæstede sammen ved basis og minder da i form om ama- 
roueium proliferum. 

Farven skiddengul med lysere ingestionsaabninger. 


Hos yngre cormi findes blot et eneste, eirkulært, hos 
ældre talrige, mindre regelmæssige systemer. 


Af individernes anatomi, som jeg har underkastet en 
omhyggelig undersøgelse, skal jeg blot anføre, hvad jeg har 
fundet afvigende fra Lahilles beskrivelse. 

s Branchialrækkernes antal gaar undertiden op lige 
til 16. 

Oesophagus er hos de fuldt udviklede individer lige 
nedenfor sin begyndelse forsynet med en kort tapformig, 
dorsalt liggende udposning (tab. I, fig. 5, u). 

Ventrikelen af samme bredde ved cardia som ved 
pylorus. 

Postabdomen: antallet af testes er hos fuldt udviklede 
individer almindelig 30—40.+ 

Større æg og larver forekom i juni—juli kun i faa 
cormi. 

Postabdominal knopdannelse iagttoges i flere kolonier 
ved denne tid. 











Polyclinidæ, Lahille. 


Glossophorum, Lahille, 1886. 


Glossophorum sabulosum, Giard, 1872. 
(PL. 1, figs. 4—7). 
Recherches sur les 
Åse. comp. ou Synasc. Arch. 
Zool. exper. t. I. 
1890. Glossophorum sabulosum, Lahille. 


1872. Polycimim sabulosum, Giard. 


Recherches sur 
les tuniciers des cötes de France, 
p. 191. 

The cormi found by me differ in a few respects from 
those described by Giard and Lahille, and ehiefly in the 
fact that they are either not at all or only very slightly 
inerusted with grains of sand and fragments of shell, and 
that only at the base. They thus most nearly resemble a 
form mentioned by Lahille as occurring at Duhon, and 
which is only inerusted with sand on the sides and base. 
Between this and a form without inerustation, there is no 
wider a difference than has formerly been known in one 
and the same species, å variation which may be due to the 
colony's habitat.  Aplidium zostericola, when occurring in 
places where a strong current whirls the sand about, is 
always, as Lahille has proved, more or less inerusted with 
sand, but always without it when found attached to Zostra. 

As the shape, colour and size of the colonies, and 
also the anatomy of the members agrees in all essential 
particulars with the description of G. sabulosum, I have 
referred the form to that species, in spite of the above- 
named difference. 

The diameter of the cormus is up to 2.5 cm., height 
up to 2cem., shape more or less globular. Quite small 
(young) cormi are sometimes rather elub-shaped, especially 
when several are attached together at the base, when they 
resemble Amaroucium proliferum in shape. 

The colour is å dull yellow, lighter at the branehial 
apertures. ; 

In the younger cormi there is only one ceircular sy- 
stem, in the older ones the systems are numerous and 
more irregular. 

Concerning the anatomy of the members, which I 
have submitted to a careful examination, I will only relate 
what I have found differing from Lahille's description. 

The number of rows of branchial stigmata sometimes 
amounts to 16. 

The æsophagus in fully-developed members is furnished 
just below its commencement with a short, dorsally-placed, 
process-like tuberele. (PI. I, fig. 5 u). 

The ventriele is of the same width at the cardia as 
at the pylorus. 

Post-abdomen. The number of testes in fully deve- 
loped specimens is generally between 30 and 40. 

Large ova and larvæ were found in only a few cormi 
in June and July. 

Post-abdominal gemmation was observed in several 
colonies at this time. 


Denne art forekom temmelig almindelig i juni— juli 
maaned ved Espevær og Bømmeløen i en dybde af 4—8 
favne. I Bergens museums samling har jeg ligeledes paa- 
truffet et enkelt exemplar uden lokalitetsangivelse. I uni- 
versitetets samling findes nogle faa cormi fra Herløvær (Sars) 
under navnet amaroucium gilvum. 


Aplidiopsis, Lahille, 1887. 


Lahille opstiller som de vigtigste slægtskarakterer: 
yJugen vridning af tarmen. Ventrikelen glat. Postabdo- 
men ustilket.* Naar undtages ventrikelens damelse frem- 
byder denne genus større lighed med aplididae end med 
polyelinidae, hvad navnet ogsaa tyder paa; men da de sidst- 
nævnte aldrig har ventrikelens vægge glatte, men denne 
altid forsynet med større eller mindre ujevnheder, bliver 
aplidiopsis alligevel at henføre under polyelinidae, selv om 
det kunde synes ligesaa naturligt at henregne denne til de 
første som at atopogaster, Herdman og polyclinoides, Drasche 
med foldede, ventrikelvægge er stillet ind under polyelinidae. 

Blandt de norske synascidier har jeg fundet 2 arter, 
som jeg vil henregne til denne genus. Disse har indbyrdes 
flere ydre ligheder f. ex. begge har usædvanlig lang post- 
abdomen, hvorved de afviger fra Lahilles type: aplidiopsis 
vitreus.  Ligeledes er begge arters koloniform nogenlunde 
ens: stor og globuløs; endelig har de begge en fast eller 
bruskagtig fælles tunica. Forresten er de yderst forskjellige, 
hvad individernes anatomi angaar: ventrikelens form, bran- 
chialsækkens dannelse o. s. v. Den ene aplidiopsis pomum 
viser ogsaa tilbøilighed til at have en stilket postabdomen, 
idet enkelte individer har dennes øvre del noget indkneben. 
Maaske vil de ved en mere indgaaende anatomisk examina- 
tion end den, jeg har haft anledning til at foretage med 
det middelmaadige materiale, der har staaet mig: til tjeneste, 
kunde give anledning til opstillen af en ny genus. Fore- 
løbig vil jex henføre begge arter til slægten aplidiops:s. 


Aplidiopsis, Lahille, 1887. 

Aplidiopsis pomum, Sars, 1551. 

(Tab. I, fig. S—10). 

1851. Amaæroucrum pomum. Sars. Nyt Mag. tor Nat. 
Bd. VI. 


Som supplement til Sars's beskrivelse skal anføres: 


Det største exemplars maal var følgende: diameteren 
Scem.. høiden 7cm. Cormus inerusterer ialmindelighed 
smaa sandpartikler jevnt fordelt over det hele. Fra Bohus- 


lån har jeg dog seet cormi ganske uden nogen inerustation. 
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This speeies was of very general oecurrenee in June 
and July at Espevær and Bømmeløen, at a depth of from 
4 to 8 fathoms. In the Bergen Museum collection, I have 
met with a single specimen, of whieh the locality was not 
given. In the University collection there are å few cormi 
from Herløvær (Sars) under the name Amaroucium gilvum. 


Aplidiopsis, Lahille, 1887. 


Lahille gives as the most important generic marks: 
,No twisting of the intestine. Ventricle smooth. Postab- 
domen sessile*. With the exception of the formation of the 
ventricle, the genus bears a greater resemblance to Aplididæ 
than to Polyelinidæ, as the name also implies; but as the 
ventriele in the latter never has smooth, but always more 
or less uneven walls, Aplidiopsis must nevertheless be 
classed under Polyclinidæ, even though it might seem just 
as natural to refer it to Aplididæ, as to place Atopogaster, 
Herdman, and Polyclinotdes, Drasche, with their folded 
ventricular walls under Polyclinidæ. 

Among the Norwegian Synascidians, I have found 
2 species which I shall refer to this genus. These have 
mutually several external points of resemblance, e. 2. both 
have an unusually long post-abdomen, thereby differing from 
Lahille's type, Aplidiopsis vitreus. The shape of the colony 
in both forms is also somewhat similar, being large and 
globular. Lastly, they both have a firm or cartilaginous 
common tunic. In other respects they are extremely dis- 
similar, as regards the anatomy of the members, the shape 
of the ventricle, the formation of the branclial sac, ete. 
One of them, Aplidiopsis pomum, shows a disposition to- 
wards å stalked post-abdomen, the upper portion in some 
of the members being somewhat constricted. Perhaps å 
more thorough anatomical examination than I have been 
able to make with the indifferent material at my disposal, 
might occasion the establishment of å new genus. Mean- 
while, I shall elass both species under the genus Apli- 


diopsis. 


Aplidiopsis, Lahille, 1887. 
Aplidiopsis pomum, Sars, 1851. 
(P1. I, figs. S—10). 
1851. Amaroucim pomum, Sars. Nyt Mag. for Nat. 
Bd. VI. 

The following partieulars are added as a supplement 

to Sars's description: 4 
The dimensions of the largest specimen are as follows: 
diameter, Scm., height 7cem. The cormus is usually in- 
erusted with small partieles of sand, evenly distributed over 
the whole surface. I have, however, seen cormi from Bo- 

huslån quite free from inerustation. 


Individernes længde indtil 3 em., hvoraf branchialsæk- 
ken optager omtr. 47" og abdomen omtr. 4"”. 

Ingestionsaabningen med 6 smaa tynde tænder. 

Bvestionsaabningen med en kort tragt, paa hvis me- 
diale side tungen er fæstet. 

Branchialsæekken, in- og egestionsaabningen er skuf- 
fende lig glossophorum sabulosums. 

Branchialrækkernes antal ned til 13. Antal 
stigmata inden hver række omtr. 24 paa hver side. 


gaar 


Dorsallamina af stigmas halve—hele længde. 


Ventrikelen er pæreformig, verticaltstillet med den 
spidse ende vendende nedad. 

Postabdomen meget lang; den øvre halve del ialmin- 
delighed transparent og undertiden sammenklemt til sin 
halve bredde eller mindre, den nedre del opak. 

Larverne ligger ligesom hos glossophorum sobulosum 
ordnede paa branchialsækkens sider baade ovenfor og ne- 
denfor anus. 

Denne art forekommer sjelden og i en dybde af 20 
—140 ved Lofoten Havøsund (Sars). Ligeledes 
har jeg haft anledning til at undersøge exemplarer fra Bo- 
huslån indsamlede af Floderus. 


favne og 


Aplidiopsis sarsii, n. sp. 
(Tab. I, fig, 11—13). 
Cormus globuløs, bruskagtig, opak (hos alkoholpræ- 
parater) med eller uden en kort fod. 


Hos et andet exemplar var høiden 3 cm., 


Høiden 3.5 cm., dia- 
meteren 2.5 em. 
diameteren 5 cm. 

Individerne omtr. ?cm. lange, bredden omtr. 1.577, 
De ligger tæt ved hinanden med de lange postabdominer 
bugtede uregelmæssig om hinanden. 

Systemer umerkelige. 

Ingestionsaabningen med 6 korte tænder. 

Egestionsaabningen med en vid tragt, der paa den 
mediale side forlænger sig til en bred tunge. 

Nervegangliet danner udvendig en liden forhøining. 

Branchialsækken af smaa dimensioner; længden lig 
Stigmata lod sig ikke tælle paa grund af bran- 
tilstand. Antal var 


abdomens. 
chialsækkens contraherede rækker 
14. 


Ventrikelen globuløs med fuldstændig glatte vægge. 


omtr, 


Anus ved branchialsækkens midte.. 

Postabdomen meget lang indtil 1.5em., bugtet i for- 
skjellige retninger, cylinderformet, opak (hos alkoholpræpa- 
rater). 

Æggene var usædvanlig store og naaede næsten ven- 
De var alle af samme størrelse og laa 
i en sækformig udvidelse af postabdomens øverste del. 


trikelens størrelse. 


14 








The length of the members is up to 3 em. of which - 
the branchial sac and the abdomen each oceupy about 47”, 

The branchial orifice has 6 small, thin denticles. 

The atrial orifice has a short funnel, on the medial 
side of which the languet is attached. 

The brancehial sac and the branehial and atrial ori- 
fices are strikingly like those parts in Glossophorum sabu- 
losum. 

The number of rows of branchial stigmata may be 
as low as 13; the number of stigmata in each row about 
24 on each side. 

The dorsal laminæ measure in length from the half 
to the whole length of a stigma. 

The ventriele is pyriform, placed vertically with the 
pomted end downwards. 

The post-abdomen is very long; the upper half is 
usually transparent, and sometimes compressed to half its 
width or less: the lower half is opaque. 

The larvæ are arranged, as in Glossophorum sabulo- 
sun, the 'sides of the branchial sac both above and 
below the anus. 


on 


This species is of rare occurrence. It was found, at 
depths of from 20 to 40 fathoms, at Lofoten and Havøsund 
(Sars). 
mens from Bohuslin, collected by Floderus. 


I have also had an opportunity of examining speci- 


- 


Aplidiopsis sarsii, n. sp. 
(PI. I, figs. 11—13). 

The cormus is globular, cartilaginous and opaque (in 
spirit specimens), either with or without a short peduncle 
Height 3.5 cm., diameter 2.5 em. In one specimen the 
height was 3 cem., diameter 5 cm. 

The members are about 2 em. long and 1.57” broad. 
They lie close to one another with their long post-abdo- 
mens «curved irregularly about one another. 

The systems are not noticeable. 

The branchial aperture has G short denticles. 


The atrial aperture has a wide funnel, which elongates 
itself on the median side into a broad tongue. 

T'he nerve-ganglion forms a little prominence externally. 

The branchial sac is of small dimensions, the length 
being that of the abdomen. The stigmata did not allow 
of being counted, on account of the contracted state of the 
branchial sac. The number of rows was about 14. 

The ventricle is globular, with perfectly smooth walls. 

The anus is in the middle of the branchial sac. 

The post-abdomen is very long, up to 1.5 em., curved 
in several directions, eylindrical and opaque (in spirit 
specimens). 

The ova are unusually large, almost attaining to the 
size of the ventricle. They are all of the same size, and 
lie in åa sac-like expansion of the upper part of the post- 
abdomen. 


Denne art er funden ved Beian og Christiansund af 
prof. M. Sars, efter hvem jeg har givet den navn. Lige- 
ledes har jeg haft anledning til at undersøge et exemplar 


fra Bohuslån indsamlet af Floderus. 


Aplididæ, Lahille. 


Aplidium, Savigny, 1816. 


Herdman opstiller slægten psammaplidium, der ind- 
befatter de aplidiumarter, der incrusterer sand i den fælles 
tunica, hvilken karakter Lahille ikke anser vægtig nok for 
dannelsen af en egen genus, da han har fundet arter, der 
optræder baade med og uden inerusterede sandpartikler (f. 
ex. aplidium zostericola). Jeg har derfor heller ikke villet 
fastholde denne slægt, hvortil i modsat tilfælde nedenstaaende 
2 arter maatte henregnes, da de fundne cormi indeholdt 
sand og skjælfragmenter. 


Aplidium lacteum, n. sp. 
(Tab. II, fig. 14 —16). 


Cormus danner uregelmæssige klumper, hvoraf de 
største med en diameter af ?cem., altid inerusterende en 
Farven er 


lyst melkeblaa, sjeldnere egraahvid med de hvidagtige indi- 


stor mængde sand og skjælpartikler ved basis. 
vider tydelig gjennemskinnende: heraf artsnavnets dannelse. 


Individerne er indtil 2.57” lange, omtr. 0.37” brede. 
De ligger uregelmæssig krummede om hinanden uden merk- 
bare systemer. 
Fjeestions- 
aabningen er trukket langt ned og forsynet med 6 rudimen- 


Ingestionsaabningen med 6 korte tænder. 
tære næsten umerkelige tænder. Ofte ser den rent cirku- 
lær ud. 

Nervegangliet viser sig udenfra som en sterkt frem- 
løbende forhøining. 

Branchialsækken har omtr. 5 rækker stigmata, hvilke 
paa 
lige 


grund af dennes sterke contraktion var yderst vanske- 
at tælle. 

Ventrikelen med 10—12 lanesløbende folder. 
Postabdomen indtager omtr. halvdelen af individets 
hele længde og er i de øverste */s fyldt af æg, der ligger 
regelmæssig ordnede i en enkelt række. 1—2 af de øverste 


af disse lyst farvede, de øvrige mørke. 


Denne art forekom i juli maaned ikke sjelden ved 
Espevær og Bømmelhuk i en dybde af 60—100 favne fæstet 
til monascidier og skjælfragmenter. I Bergens samling 
fandtes ligeledes et par smaa cormi; lokalitet: Hakelsund: 


dybde 100—200 favne. 
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The species was found at Beian and Christiansund 
by Prof. M. Sars, after whom I have named it I have 
also had an opportunity ot examining a specimen from Bo- 


huslån, taken by Floderus. 


Aplididæ, Lahille 


Aplidium, Savigny, 1816. 


Herdman establishes the genus Psammaplidium, which 
includes those species of Aplidium, whose common tunie 
This is å character which Lahille 
does not consider important enough to warrant the estab- 


is inerusted with sand. 
lishing ot a special genus, as he has found species both 
with and without inerusting 
cola). I will not therefore 
on å contrary supposition, the species now following would 


sand-partieles (e. g. Å. zosteri- 
retain this genus, under which, 


have to be classed, as the cormi found contained sand and 
fragments of shell. 


Aplidium lacteum, n. sp. 
(PI. II, figs. 14—16). 

The cormi are in the form of irregular lumps. of 
which the largest have a diameter of 2em.: they are al- 
ways thickly inerusted at the base with sand and shell- 
particles. The colour is a milky blue, less frequently 
greyish white with the white members showing distinetly 
through: hence the name. 

The members are up to 2.57” in length, and about 
Sr broad. They lie irregularly twisted about one another, 
without forming any perceptible systems. 

The has 6 The 
atrial orifice is drawn far down and furnished with 6 al- 
It often appears 


branchial orifice short denticles. 
most imperceptible rudimentary dentieles. 
quite circular. 

The nerve-ganglior has the appearance externally of 
a very forward-projecting 


The 


which on account of the great contraction of the former. 


prominence. 
branchial sac has about 5 rows of stixmata. 
were extremely difficult to count. 

The ventriele has from 10 to 12 longitudinal folds. 

The post-abdomen constitutes about one half of the 
entire length of the member, its upper ”/s being tilled with 
ova, which are regularly arranged in a single row. One 
or two of the uppermost of these are light-coloured, the 
others dark. 

This species occurred not infrequently during the 
month of July at Espevær and Bømmelhuk, at depths of 
from 60 to 100 fathoms, attached to Monascidiæ and frag- 
ments of shell. In Bergen Museum there are two or three 


small cormi; locality, Hakelsund; depth, 100 to 200 fathoms. 


Apiidium flavum, n. sp. 

Cormus lider, kileformig tilspidset nedad med en 
længde af indtil 2 em. og en bredde af indtil 1 em. Kolo- 
nierne levede paa kalkalger og døde skjæl, med sin nedre 
del indklemt i sprækker eller trange aabninger, hvorved 
formen blev meget uregelmæssig. Kalkpartikler og skjæl- 
tragmenter incrusteredes altid især ved basis. 


Den fælles tunica transparent, farveløs med de gul- 
brune individer skinnende igjennem. 
Individernes længde indtil 47”, bredde omtr. 0.57”, 


Ingestionsaabningen med 6 korte tænder. 

Branchialsækken var saa stærkt contraheret at stig- 
mata og antal rækker ikke lod sig sikkert tælle. Disse lod 
til at være omtr. 12. 

Ventrikelen med 8 longitudinelle folder. 

Postabdomen udgjør omtr. individets halve længde 


med faa store i en enkelt rad liggende æg. 


Denne art fandt jeg meget alm. i juli maaned ved 
Gjesvær i en dybde af 20—35 favne. 


Amaroucium, Milne-Edwards, 1842. 
Amaroucium proliferum, M.-Edw., 1842 


1842. Amaroucium proliferum, M.-Edw.  Observ. sur les 


Asc. comp. des cötes de la Manche. 


Mem. acad. sei. t. XVIII. 
1877. Amaroucium rosem, Della Valle. Contribuz. alla 
storia nat. delle Asc. comp. del 


golfo di Napoli. 
1890. Amaroucium proliferum (typef.), Lahille. Recherches 
les cötes de 


tuniciers des 


929 


222. 


Sur 

France, p. 

Forekom i kølledannede, ofte drueklaseformige cormi, 
hvoraf hver enkelt kølle havde en diameter af 3—20"m, 
De fundne cormi repræsenterede typeformen: ,individerne 
med 10—12 branehialstigmata, den fælles tunica pomerants- 


gul med de gjennemskinnende individers branchialsække 
høirøde”. I juni—juli maaned var postabdomen i næsten 


Meget sjelden 
forekom ved denne tid knopper i de tidligere stadier. 


alle cormi fulde af store brunviolette æg. 


Cormi med afrigende farvetegninger blev undertiden 
paatrufne: ensfarvet skiddengule; undertiden var individernes 
øvre af kolonien noget fremstikkende del hvidagtig. 


Denne art fandt jeg almindelig ved Espevær i en 
dybde af 4—38 favne. Kolonierne var hyppigst fæstede til 
hydroider og laminariestilke. 





Aplidium flavum, n. sp. 


The cormus is small, wedge-shaped, pointed below, 
with å maximum length of 2? cm. and a breadth of 1 cm. 
The colonies were living on calcareous algæ and dead shells, 
with their lower portions squeezed into cracks or narrow 
openings, whbereby the shape had become very irregular. 
They were always inerusted with calcareous particles and 
fragments of shell, especially at the base. 

The common tunic is colourless and transparent, with 
the yellowish brown members showing through. 

The maximum length of the members is 47”, breadth 
about 0.577, 

The branchial aperture has 6 short denticles. 

The branchial sac was so greatly contracted that it 
was impossible to count the stigmata or the number of 
rows with any certainty. The latter appeared to be about 12. 

The ventricle has 8 longitudinal folds. 

The post-abdomen constitutes about half the length 
of the and a few 
single row. 

I found this species very common during July at 
Gjesvær, at depths of from 20 to 35 fathoms. 


member, contains large ova in a 


Amaroucium, Milne-Edwards, 1842. 
Amaroucium proliferum, M.-Edw., 1842. 


1842. Amaroucium proliferum, M.-Edw. Observ. les 
Asc. comp. des eötes de la Manche. 
Mem. acad. sci. t. XVIII. 

1877. Amaroucium roseum, Della Valle. Contribuz. 
storia nat. delle Asc comp. del 
golfo di Napoli. 

1890. Amaroucium proliferum (type), Lahille. 

des 


sur 


alla 


Recherches 


sur les tuniciers cötes de 
France, p. 222. 

Oceurred in elub-shaped often botryoidal cormi, in 
which the diameter of the various lumps measured from 2 
to 20”m, The cormi found were representatives of the 
type-form, ,the members having from 10 to 12 branchial 
stigmata, the common tunic being of an orange yellow 
colour, with the bright red branchial sacs of the members 
showing through*. In June and July the post-abdomen 
in nearly all the cormi, was full of large, brownish purple 
eges.  Buds in the earlier stages very seldom occurred at 
this time. 

Cormi of different colours were sometimes met with, 
e. £. å uniform dull yellow; and sometimes the upper part 
of the members, which projected somewhat from the sur- 
face of the colony, was whitish. 

I found this species common at Espevær at depths 
of from 4 to 8 fathoms. The colonies were most frequently 


attached to hydroidæ and Laminaria stalks. 


I Bergens museums samling forekom nogle mindre 
cormi af denne art uden lokalitetsangivelse. I universite- 


tets samling exemplarer fra Herløvær (M. Sars). 


Amaroucium mutabile, Sars, 1851. 


(Tab. II, fig. 17—19,. 
1851. Amaroucium mutabile, Sars. Nyt Mag. for Nat. 
Bd. VI. 


Til Sars's beskrivelse af denne art skal jeg gjøre nogle 
tilføielser og rettelser: 

Af de i universitetets samling af Sars indsamlede type- 
exemplarer har et følgende dimensioner: diameteren 5 cm., 
høiden 3.5 cm.; et andet maaler 2 em. i diameter og 5.5 em. 
i høide. Cormus med eller uden en kort fod, inerusterer 
fine sandkorn hovedsagelig ved basis. 

Systemernes form minder meget om botryllidernes: 


cirkulære, elliptiske eller uregelmæssig grenede. 


Individernes længde omtr. 2.5 em., bredden omtr. 17”, 
Branchialsækken og abdomen hver omtr. 4" og postabdo- 
men 3—4 gange saa lang som den øvrige del af individet. 


Ingestionsaabningen med 6 tænder. 

Branchialsækken med omtr. 7 rækker stigmata. Disse 
er meget regelmæssige og forekommer i et antal af omtr. 
16 1 hver række. 

Ventrikelen med 4 meget regelmæssige longitudinelle 
folder og ikke som i Sars's beskrivelse: ,ventriculo globoso*. 

Postabdomens øvre trediedel noget udvidet og fuld af 
smaa ligestore æg. 


Denne art er af Sars funden ved Hammerfest. 


Parascidium, Milne-Edwards, 1840. 
Syn. Fragarium, Giard. 
Fragaroides, Maurice. 
Parascidia, Herdman. 
Parascidium, Lahille. 
Parascidium crispum, n. sp. 
(Tab. II, fig. 20—22). 

Cormus uden fod, kurvdannet, noget fladtrykt ovenfra, 
transparent, meget blød af consistens. Diameteren indtil 
2cem., høiden indtil 97”. Den fælles tunica pomerantsgul. 
De gjennemskinnende individer mere eller mindre sterkt 
høirøde. 

Systemerne faa og uregelmæssige. 

Individernes længde er indtil 7”” og bredden omtr. 
v5nm 

Ingestionsaabningens 8 tænder er afstumpede og hver 
enkelt delt i 3 sjeldnere 5 afrundede flige, hvilket giver det 
krusede udseende, hvortil navnet crispum refererer sig. 


Den norske Nordhavsexpedition. H. Huitfeldt-Kaas: Synascidiæ. 
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In the Bergen Museum there are a few small cormi 
of this species with no locality given; the specimens in the 
University collection are from Herløvyær (M. Sars). 


” 


Amaroucium mutabile, Sars, 1851. 
(P1. II, figs. 17—19). 


1851. Amaroucium mutabile, Sars. Nyt Mag. for Nat. 
BV 
I will make a few additions to, and corrections of 


Sars's description. 

One of Sars's type specimens in the University col- 
leetion has the following dimensions: diameter 5em., height 
3.5 em.; another measures 2cem. in diameter, and 5.5 em. 
in height. Cormus with or without a short foot; inerusted 
with fine grains of sand, principally at the base. 

The shape of the systems somewhat resembles that 
of Botryllidæ, 
ramified. 

The length of the members is about 2.5 cm., the breadth 
about 17”. The branchial sac and the abdomen are each 
about 4”” in length, and the post-abdomen is 3 or 4 times 


being cireular, elliptical or irregularly 


as long as the rest of the member. 
The branchial orifice has 6 denticles. 
The 


These are very regular, and each contain about 16 stigmata. 


branchial sac has about 7 rows of stigmata. 


The ventricle has 4 very regular longitudinal folds, 
and is not, as Sars describes it, ,.ventriculo globoso*. 

The uppermost third of the post-abdomen is some- 
what expanded, and full of small uniformly-sized ova. 

This species was found by Sars at Hammerfest. 


Parascidium, Milne-Edwards, 1840. 
Syn. Fragarium, Giard. 
Fragaroides, Maurice. 
Parascidia, Herdman. 
Parascidium, Lahille. 
Parascidium crispum, n. sp. 
(PI. II, figs. 20—22). 

The cormus is without a foot, is eultrate, somewhat 
depressed from the top, transparent and ot a very soft 
consisteney. Diameter up to 2cm., height up to 97”. The 
common tunic is of an orange yellow colour, the members 
showing through a more or less bright red. 

The systems are few and irregular. 

The maximum length of the members is 77” and the 
breadth about 57”, 

The 8 denticles of the branchial orifice are blunt, 
each one being divided into 3 (more rarely 5) rounded 
lobes, which impart to it the wavy appearance to which 
the name erispum has reference. 


Eeestionsaabningen er forsynet med en lang ved basis 
bred, fra midten af pludselig afsmalnende tunge, der ofte 
viser en pilformig dannelse med mere eller mindre tydelig 
fremtrædende tværrynker. 24 
Branchialsækken har 7—8 rækker stigmata, indtil 24 
aftager 1 
2—4 
i længde 


i hver række. De forholdsvis smale stigmata 


længde mod ingestionsaabningen. Ligeledes er de 
nærmest endostylen liggende stigmata aftagende 


mod denne, det sidste ialmindelighed eirkelrundt. 


Dorsallamina omtr. af stigmas længde. 

Ventrikelen med mange større og mindre, uregelmæs- 
sige, longitudinelt udtrukne forhøminger: ,pseudoareole*. 
Ventrikelens dannelse viser stor variation selv inden samme 
cormus. Snart bestaar den hovedsagelig af folder, der ind- 
tager hele ventrikelens længde, snart udelukkende af korte 
smaa forhoininger, ligesom alle overgange forekommer. 

Rectum er vid og afsluttes lidt ovenfor branchialsæk- 
kens midte. 

Postabdomen er noget kortere end den øvrige del af 
legemet og indkneben mod midten. I de undersøgte cormi 
forekom kun i dennes øverste del enkelte smaa æg. 

De faatallige fælles kloakaabninger ender i 2”” Jange, 
eylinderformige tuber. 

Af de 3 fundne cormi var de 2 forsynede med lange 
postabdominale udløbere, udgaaende fra koloniens basis og 
følgende de laminarieblades ujevnheder, hvortil denne var 
fæstet. 
postabdominal knopdannelse. 


De fleste af disse udløbere viste tidlige stadier af 


Denne nye art fandt jeg i Juli maaned ved Espevær 
i blot 3 cormi, hvoraf den største svarede til de ovenfor 
anførte maal. 
ferum's, der forekom almindelig paa samme lokalitet. 


Farven var skuffende lig amaroucium proli- 


I universitetets samling findes exemplarer fra Herlø- 
vær, Manger (M. Sars), bestemte som amaroucium rubi- 
cundum, Frey & Leuck. 

Parascidium crispum adskilles fra de 3 ved de franske 
kyster forekommende arter let ved sit ringe antal stigma- 
rækker i branehialsækken: nemlig blot 7—8; herved danner 
den en naturlig overgang til den nærstaaende genus c?rci- 
Fra alle tidligere 
kjendte paraseidier afviger den ligeledes ved sin mere eller 


nalium, der netop har dette antal. 


mindre tydelige 3-deling af ingestionsaabningens tænder. 


Synoicum, Phipps, 1774. 
Syn. Sidnyum, Herdman (ikke Savigny). 
Morchellium, Herdmau (ikke Lahille). 
Synoicum incrustatum, Sars, 1851. 
(Tab. II, fig. 23—25). 
1851. Amaroucium incrustatum, Sars. 


Bd. VI. 


Nyt Mag. for Nat. 


The atrial orifice is furnished with a long tonsue, 
broad at the base, and abruptly tapering from the middle; 
it often exhibits a sagittal formation, and more or less 
distinetly prominent transverse folds. 

The branchial sac has 7 or 8 rows of stigmata with 

These are compara- 
tively narrow, and decerease in length towards the bran- 
chial aperture. The 5 or 4 nearest to the endostyle also 
decrease in length as they approach it, the last being 
generally circular. 


as many as 24 stigmata in each row. 


The dorsal lamiva is about the length of a stigma. 

The ventricle has numerous irregular, longitudinally 
elongated prominences of various sizes, the .pseudo-areolæ*. 
The formation of the ventricle exhibits great variations, 
even in the same cormus. Sometimes it consists principally 
of folds oceupying its whole length, sometimes exclusively 
of small prominences such as occeur in all transitions. 

The rectum is wide, and ends a little above the middle 
of the branchial sac. 

The post-abdomen is rather shorter than the rest of 
Small ova 
were found only in its upper part in the cormi examined. 


the body, and constricted towards the middle. 


The few common eloacal apertures end in eylindrical 
tubes 2”” in length. 

Two of the 
long post-abdominal stolons starting from the base of the 


three cormi found were furnished with 


colony and following the unevennesses of the Laminaria 
Most of these 
off-shoots showed early stages of post-abdominal gemmation. 


feaf to which the colony was attached. 


I found only 3 cormi of this new species at Espevær 
The largest of the three corresponded with the 
above-given measurements. 


in July. 
The colour was strikingly like 
that of Amaroucium proliferum, which generally occurred 
in the same locality. 

In the University collection there are specimens from 
Herløvær, Manger (M. Sars), labelled Amaroucium rubi- 
cundum, Frey and Leuck. 

Parascidium crispum is easily distinguished from the 
3 species oceurring on the French coasts, by the small 
number of rows of stigmata in the branchial sac, viz. only 
Tor8. 
allied genus, Circinalium, which has precisely this number. 
It also differs from all previously known Parascidia by the 
more or less distinet triple division of the denticles of the 


It thus forms å natural transition to the nearly- 


branchial orifice. 


Synoicum, Phipps, 1774. 
Syn. Sidnyum, Herdman (not Savigny). 
Morchelliunm, Herdman (not Lahille). 
Synoicum incrustatum, Sars, 1851. 
(PI. II, figs. 235—25). 
1951. Amaroucium incrustatum, Sars. 


Bd. VI. 


Nyt Mag. for Nat. 


Som supplement til Sars beskrivelse skal jeg anføre: 


Cormus inerusterer en mængde smaa sandpartikler 
især ved overfladen. Kolonien smalner af mod sin basis, 
den er undertiden ved fordybninger paa oversiden afdelt i 
flere adskilte klumper, der hver repræsenterer et system. 
Høiden indtil 2 cm., diameteren ligeledes indtil 2 em. 

Individernes længde omtr. 9””, bredden omtr. 1.57”, 
Ingestionsaabningen med 6 tænder. 


Egestionsaabningen forsynet med en kort analtunge. 


Branchialsækken, der udgjør halvdelen af hele indivi- 
dets længde, har alm. 12 stigmarækker med omtr. 18 meget 
regelmæssige stigmata 1 hver. 

Dorsallamina af stigmas længde. 

Ventrikelens overfiade med en utallig mængde smaa 
halvkugleformige forhøininger (,areole*). Dens form er glo- 
buløs, ubetydelig høiere end bred. 

Anus udmunder omtr. i høide med Ste branchialrække 
ovenfra. 

Postabdomen kort og bred omtr. af branchialsækkens 
længde og opfyldt af tæt sammenpakkede større og mindre æg. 


Denne art er funden temmelig 
paa 20 favnes dyb. 


alm. i Lofoten (Sars) 


Botryllidæ. 


Denne fra de øvrige synaseidier skarpt afgrændsede 
familje. omfatter en mængde yderst variable og lidet di- 
stinkte arter og Giard saaledes 
ikke mindre end 38 botryllus- og botrylloidesformer fra en 


farvevarieteter. anfører 


enkelt lokalitet paa den franske kyst. Lahille tror at kunne 
fordoble dette tal, men vil ikke opstille nye former blot 
støttede paa pigmentets anbringelse og individernes relative 
dimensioner. Medens denne forfatter fremhærver, .at ingen 
karakter hos denne familje er mere variabel end pigmenta- 
tionen*, anser Giard denne for .maaske at give den bedste 
støtte ved classificationen", samtidig med at han dog raaber 
et varsko: ,nimium erede colori*. Begge anbefaler 
undersøgelser af de levende dyr fortsatte gjennem længere 


tid. 


ne 
Lahille tillige kunstig hybridation. 


Da jez selv har haft anledning til at studere en art: 
botryllus violaceus, (2) M.-Edw. gjennem længere tid baade i 
aquarium og paa dens oprindelige levested, skal jeg neden- 
for anføre nogle af mine iagttagelser angaaende denne arts 
farvevariationer, koloniernes og systemernes form, udvikling 
ONS V: 

Man ser ofte en botryllus-arts systemform beskreven 
udelukkende som eirkulær en andens som udelukkende el- 


liptisk. Dettes form beror vistnok i de aller fleste tilfælde 


As a supplement to Sars's deseription, I will add the 
following remarks: 

The cormus is inerusted with numbers of little par- 
ticles of sand, especially on the upper surface. The colony 


becomes narrower towards the base. It is sometimes di- 
vided, by depressions on the upper side, into several distinct 
lumps, each representing å system. The maximum height 


is 2cem., the diameter the same. 


The length of the members is about 97”, breadth 
about 1.57”, 

The branchial orifice has 6 dentieles. 

The atrial orifice is furnished with a short anal 
languet. 


The branchial sac, which constitutes half the length 
of the member, has generally 12 rows of stigmata, with 
about 18 very regular stigmata in each. 

The dorsal lamina is the length of a stigma. 

The surface of the ventricle is covered with innumer- 
The ventriele 
is globular in shape, slightly higher than it is broad. 


able small hemisphberical papillæ (,areolæ*). 


The opening of the anus is about on a level with the 
dth row of branehial stigmata, counting from above. 

The post-abdomen is short and broad, of about the 
same length as the branchial sac, and is filled with closely- 
packed, large and small ova. 

This species was rather common in Lofoten (Sars), 
at a depth of 20 fathoms. 


Botryllidæ. 


This family, which is so distinetly separated from 
other Synascidiæ, ineludes a number of exeeedingly variable 
and indistinct species and varieties of colour. Giard, for 
instance, names no fewer than 38 Botryllus and Botryl- 
loides forms from a single locality on the French coast. 
Lahille is of opinion that he could double this number, 
but will not establish new forms distinguished only by the 
mode of pigmentation, and the relative dimensions of the 
members. While this latter author emphasises the faet 
that .,no character in the family is more variable than the 
pigmentation*, Giard considers that it ,affords perhaps the 
best guide in celassification*, though at the same time, he 
utters the warning: ,nimium ne erede colori*. Both writers 
recommend examination of the living animal continued for 
some time, Lahille also artificial hybridisation. - 

Having had the opportunity of studying one species, 
Botryllus violaceus, (?) M.-Edw., throughout a lengthened pe- 
riod, both in the aquarium and in its native haunts, I will 
here record some of my observations concerning the varie- 
ties of colour, the shape of the colonies and the systems, 
the development, etc. of the species. 

The shape of the systems in one species of Botryllus 
is often deseribed as invariably circular, of another as in- 
variably elliptical, but the shape doubtless depends in most 


oe 
» 


paa koloniens alder. Hos b. violaceus fandt jeg saaledes 
om vaaren (april-mai) næsten lutter eirkulære systemer 
med et ringe antal individer, om høsten (september—novem- 
ber) hovedsagelig elliptiske systemer med indtil 30 indivi- 
der. Medens der tidlig paa aaret optræder faatallige og 
ganske smaa cormi, stiger antallet og størrelsen af disse 
udover sommeren for at kulminere i oktober maaned. Tyk- 
kelsen af cormus er hos denne art forholdsvis constant 
12”, formen forøvrig vekslende, idet den betinges af de 


De 


sidstes langstrakte form frembringer saaledes baandformige 


aleers eller zostrablades form, hvortil den er fæstet. 


cormi. Paa samme maade synes ogsaa systemerne at af- 
passe sig efter de lokale forholde, idet de samtidig med 


koloniens vækst strækker sig 1 bladets længderetning. 1 
det hele og store taget tør man vel gaa ud fra at koloniens 
alder til en vis grad er proportional med dens størrelse og 
med antal individer i systemerne. 


Farven er hos denne art saa høist varierende, at man 
kun med vanskelighed vil kunne finde to absolut ensfarvede 
cormi. Det blaa pigment er mest udbredt, det gule mindre 
hyppigt og forekommer væsentlig paa den centrale del af 
individernes overside som et smalere eller bredere baand. 
Den grønne farve fremkommer altid ved en blanding af 
Den 


sjeldnere og mindre udbredt: især omkring in- og egestions- 


blaat og gult pigment. rustbrune farve var ulige 


aabningen og ved nervegangliet. Det sidste pigment op- 
traadte især hos sygelige cormi senhøstes. 


Hvad farvernes relation til aarstiden angaar, vil jeg 
anføre, at det blaa pigment optræder rigeligst om vaaren, 
medens det gule er karakteristisk for høstformerne, der 
ved sin pigmentblanding for det blotte øie giver et grønt 
eller gulgrønt udseende. 


At voksestedet ikke i nogen væsentlig grad betinger 
farven, vil man se deraf, at de forskjelligste varieteter fin- 
des fæstede til samme zostrablad i hinandens umiddelbare 
nærhed. 

Senhøstes (december) foregaar der en sterk udskillen 
af cellulose, som ofte afsættes i smaa klumper paa flere 
millimeters tykkelse samtidig med individernes gradvise hen- 
døen. Der forekommer ikke sjelden ved denne aarstid 
større cormi kun opfyldte af stoloner hist og her med en- 
kelte yngre knopper eller systemer af saadanne. 

Individernes dimensioner er hos denne art meget 
vekslende dog forholdsvis ens inden samme koloni. 
i forskjellige 
idetheletaget 


Aarsagen 
hertil maa vel ialfald delvis antages at ligge 
ernæringsforholde. Individernes form har jeg 
fundet at være mere langstrakt og smal i cormi med ellip- 
tiske end i dem med cirkulære systemer. 
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cases on the age of the colony. In B. violaceus, for in- 
stance, I found in the spring (April and May) almost per- 
fectly cireular systems with few members, in the autumn 
(September to November), prineipally elliptical systems, 
with sometimes as many as 30 members. Whereas early 
in the year the cormi are few and quite small, during the 
summer their number and size increase, to culminate in 
October. The thickness of the cormi in this species 18 
comparatively constant, from 1 to 27” while the shape 
varies, being determined by the shape of the algæ or Zoströ 
leaves to which they are attached. In this way the elonga- 
of the In 


the same way the systems seem to adapt themselves to 


ted form latter produces ribbon-like cormi. 
local conditions; as they extend simultaneously with the 
growth of the colonies in the direction of the length of the 
leaf. On the whole. we may venture to assume that the 
size of the colony and the number of members in its sys- 
tems, are, to a certain extent, proportional to its age. 
The colour in this species is so extremely variable, 
that it is difficult to find two cormi absolutely uniform in 
that respect. 
frequent, and occurring for the most part on the central 


Blue is the most general colour. yellow less 


portion of the upper side of the member in the form of a 


broad or narrow band. Green is' always produced by a 


mixture of blue and yellow. The rusty brown colour was 
considerably rarer and less diffused, especially round the 
branehial and atrial apertures and by the nerve-ganglion. 
The last-named colour appeared especially in sickly cormi, 
late in the autumn. 

With regard to the relatiou of the colour to the 
season of the year, I may state that the blue pigment ap- 
pears plentifully in the spring, while the yellow is charac- 
teristic of autumn forms. which with their mixture of pie- 
ments have a green or yellowish green appearanee to the 
naked eye. 

That the habitat does not to any great extent in- 
fluenee the colour, will be seen from the fact that the most 
different attached to the same Zostra 
leaf, in one another's immediate vicinity. 


varieties are found 

Late in the autumn (December), a large secretion of 
cellulose takes place, it being frequently detached in small 
lumps several millimetres in thickness, simultaneously with 
the gradual dying away of the members. Large cormi are 
not infrequently found at this time of year only filled here 
and there with stolons. with a few young buds or small 
systems of such. 

The dimensions of the members in this species are 
very variable, though comparatively uniform within each 
The reason of this must, partly at any rate, be 
I have found 


colony. 
considered due to varied nutritive conditions. 
the shape of the members, on the whole, to be more elon- 
gated and narrow in cormi with elliptical systems than in 
those with eireular systems. 


Botryllidæ indbefatter de 2 slægter: 
Symplegma, Herdman, 1886. 
Botryllus. Goertner, 1774. 

Til den første hører blot en eneste art fra Bermudas 
øerne, beskreven af Herdman. Den anden slægts farverig- 
dom har opfordret til opstillen af subgenera, hvilke har 
frembudt store vanskeligheder paa grund af arternes con- 
formitet. Man har derfor foreløbig endog maattet nøie sig 
med at benytte koloniens tykkelse som karaktermerke: hvad 
der er over og under 5””, et maal, der er ganske vilkaarlig 
valgt. Heller ikke er tykkelsen videre constant. Unge 
cormi af polycyclus eller sarcobotrylloides er saaledes under 
det opstillede lavmaal 5””. Slægtsbestemmelsen kræver 
derfor undersøgelse af et større antal kolonier og helst til 
forskjellig aarstid, naar man da ikke er saa heldig straks 
at finde en tyk cormus. 


Almindelig opstilles 4 følgende subgenera (Drasche, 
Herdman, Lahille): 
Systemerne [ Botryllus (Goert.). Tykkelsen af cormus gaar 
Ne aldrig over 5". å 
kredsformige| Polycyetus (Lam.). Tykkelsen af cormus over- 

stiger altid 5””. 
Botrylloides (M.-Edw.). Tykkelsen af cormus 
gaar aldrig over 5”. 





el. elliptiske. 


Systemerne 

å TE) 
ko gne | Sarcobotrylloides (Dr.). Tykkelsen af cormus 
grenede. N Se 
: | overstiger altid 5””, 

Lahille vil kun bibeholde disse slægter som rent pro- 
visoriske, idet han venter, at der ved mere omfattende un- 
dersøgelser vil fremdukke sikrere anatomiske eller blasto- 
genetiske slægtskarakterer. Han giver et fingerpeg for 
classificationen ved sin omhyggelige beskrivelse af tentakler 
og branchialsæk under sin behandling af slægten polycyelus. 
Herdman stiller tentaklernes antal og form i første række 
ved artsbestemmelsen. Hos de faatallige arter, jeg har 
haft anledning til at undersøge. har jeg fundet disse ? ka- 
rakterer at være de paalideligste. For tentaklernes ved- 
kommende maa man dog forsikre sig om at have fuldt ud- 
viklede individer for sig, da man ellers resikerer at finde 
et for ringe antal. Antal stigmata i branchialsækken er 
heller ikke fuldt ud constant, idet hos hver art baade an- 
tallet af de verticale rækker varierer (f. ex. fra 10—12), 
ligesom formlen for hver af disse igjen er noget vexlende, 
begge dele endog inden samme cormus. Man finder saaledes 
hos en art almindeligst f. ex. følgende formel: d. (dorsal- 
side) S—5—5—38 7. (ventralside); de 3 streger betegner de 
3 paa branchialsækkens indvendige side longitudinelt løbende 
bjælker (cötes longitudinales, Lahille); ved siden heraf fore- 
kommer ogsaa formlerne: d. 8S—4—4—38 7. og d. 8—5—6 
—9 v. Ved branchialsækkens beskrivelse kan derfor blot 
anføres grænserne for eller det almindeligst forekom- 
mende antal af stigmata. Angaaende grupperne botryl- 
lus (polycyclus) og botrylloides (sarcobotrylloides) relationer 
til hinanden med hensyn til branchialsækkens dannelse, saa 
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The family Botryllidæ includes the two genera: 
Symplegma. Herdman, 1886, and 
Botryllus, Goertner, 1774. 

Only one species, from the Bermudas, and described 
by Herdman. belongs to the first of these. The wealth of 
forms in the second genus has called for the establishment 
of sub-genera, and this has presented great diffieulties on 
account of the conformity of the species. It has therefore 
been found necessary to employ, for the present, the thick- 
ness of the eolonies as a eharacteristic mark, distinguishing 
between those that are over, and those that are under 5””, 
a measurement which 185 arbitrarily chosen. But neither is 
the thickness very constant. Young cormi of Polycyclus 
or Sarcobotrylloides, for instance, are under the given 
minimum measurement, 57”, The determination of the 
genera requires, therefore, the examination of å large num- 
ber of colonies, and if possible at different seasons of the 
year, 1f a thick cormus does not ehance to be found im- 
mediately. 

The four following sub-genera are generally recognized 
(Drasche, Herdman, Lahille): 

Systems Botryllus (Goert.). Thickness of cormus never 
men cir- | exceeding 5", 


eular or | Polycyclus (Lam.). Thickness of cormus al- 


elliptical ways exceeding: nm, 
Sy Se never exceeding 57”. 
chietly 


Sarcobotrylloides (Dr.). Thickness of cormus 


ramified Fe 
always exceeding 5””, 


|: Ped (M.-Edw.). Thiekness of cormus 

Lahille only retains these xenera as quite provisional, 
expecting that more comprehensive investigation will bring 
to light more certam anatomical or blastogenetic generic 
characters. He gives a hint for elassification in his eareful 
deseription of tentacles and branchial sac in treating of 
the genus Polycycdus. Herdman considers the number and 
form of the tentacles of first importance in the determination 
of the species. In the few species that I have had the 
opportunity of examining, I have found these two charac- 
ters to be the most reliable. As far as the tentacles are 
concerned, one must be assured of having a fully developed 
animal to examine, as otherwise there would be a risk of 
finding too few. Neither is the number of stigmata in the 
branehial sac perfeetly constant, as in each species the 
number of vertical rows varies (e. g. from 10 to 12) and 
the formula for each of these again is rather variable even 
in the same cormus. In one species, for instance, the 
following formula is found to be the most general: d (dorsal 
side) S—5—5—38 v. (ventral side). The 3 dashes signify 
the 3 longitudinal bars (cötes longitudinales, Lahille) on 
the branchial sac. Beside this oceur the formulæ d. S—4 
—4—38 v. and d. 8S—5—6—9 v. In deseribing the bran- 
chial sac, therefore, only the limits, or the most frequently 








occurring number of stigmata are here given. With regard 
to the relative formation of the branchial sac in the groups 
Botryllus ( Polycyclus) and Botrylloides (Sarcobotrylloides), 
I may state that, according to my experience, the number 


er efter mine erfaringer antallet af stigmarækker hos den 
første gjennemgaaende lavere end hos den sidste, medens 
derimod antallet af stigmata inden hver række er høiere 
hos botryllus end hos botrylloides. Dette er blot en natur- 
lig følge af individernes hos botrylloidesgruppen eylinder- 
formige langstrakte, hos botryllusgruppen kortere og mere 
sammentrængte bygning. 

OQvennævnte 4 subgenera, om hvis berettigelse der 
kan herske beføiet tvil, vil jeg i mangel af noget bedre 
indtil videre fastholde af hensyn til botryllusslægtens form- 
rigdom. 

Af botrylloider har jeg fundet 6 
hørende slægten botryllus, I polycyelus, 
sarcobotrylloides. 


arter, hvoraf 2 til- 
1 botrylloides og 2 


Botryllus, Goertner, 1774. 
Botryilus marionis (?), Giard, 1872. 
(Tab. II, fig. 26). 
1872. Botryllus marionis, Giard. 
comp. 


Recherches sur les Ase. 
ou Synase. Arch. Zool. 
exper. t. I. 

Kun en eneste liden koloni: 4em. lang, 8” bred og 
1—1.5”” tyk, omvoxende en alge. Individernes størrelse og 
farve svarede i alt væsentlig til Giards beskrivelse; kun var 
der, istedenfor den paa individernes overside afsatte hvide 
flæk, 2 noget kortere parallelt løbende streger af samme 
Med 
b. marionis, Giard, lader sig dog ikke gjøre, da forfatterens 


farve. sikkerhed at identificere den fundne art med 


beskrivelse er baseret alene paa farven. Foreløbig vil jeg 
henføre den fundne cormus til denne art, saa meget mere 
som denne genus tidligere er overfyldt med nærstaaende 
ufuldstændig beskrevne arter. 


De øvrige artskarakterer er: 

Systemerne: eireulære eller svagt ellipsformige. 

Tentaklerne: 16 i antal, hvoraf de 2 laterale lange og 
smale; de øvrige ganske korte og af samme længde. 

Branchialsækken med 7—8 rækker stigmata. Form- 
len: d. 6 —4—-4—6 v. 

Æggene talrige og relativt store. 

Arten blev funden i en dybde af 4 favne i Roalds- 
fjorden ved Bømmeløens sydende (juli). 


Botryllus violaceus (?), Milne-Edwards, 1842. 
(Tab. IT, fig. 27). 
1842. Botryllus violaceus, M.-Edw. Mem. de Vac. roy de 
se. tom. XVIII. 


1872. — —  Giard. Recherches sur les Asc. 
comp. ou Synasc. Arch. Zool. 
på exper. t. I. ; 


investing sea-weed. 


of rows of stigmata in the former is, on an average, 
smaller than in the latter, while on the other hand, the 
number of stigmata in each row is larger in Botryllus than 
in Botrylloides. This is only a natural consequence of the 
elongated, eylindrical structure of the members in the .Bo- 
trylloides group, and of the shorter and more compressed 
structure of those in the Botryllus group. 

The above 4 genera, as to whose legitimacy justifi- 
able doubt may prevail, I shall, for want of anything better, 
retain for the present, on account of the wealth of form 
in the genus Botryllus. 

T have found 6 species of Botryllidæ, 2 belonging to 
the genus Botryllus, I to Polycyclus, 1 to Botrylloides and 
2 to Sarcobotrylloides. 


Botryllus, Goertner, 1774. 
Botryllus marionis (?), Giard, 1872. 
(PITT 026): 
Botryllus marionis, Giard. 


comp. ou 
tale 

Only one little colony was found, measuring 4 cm. in 
length, 8”” in breadth, and from 1 to 1.5”” in thickness, 
The 


corresponded in all essential respects with Giard's deserip- 


1872. Recherches sur les Åse. 


Synasc. Arch. Zool. 


exper. 


size and colour of the members 
tion, except that instead of the one white spot on the 
upper side of the member, there are two somewhat shorter 
It is 
possible to indentify, with any certainty, the species found 
with B. marionis, Giard, as that writer's description is 
the 
the above cormus to this species, the more readily as this 


parallel streaks of the same colour. not however 


based on colour alone. For the present I will refer 
genus was formerly overfilled with nearly-allied, incomplete- 
ly-deseribed species. 

The remaining specific characters are: 

Systems circular or slightly elliptical. 

Tentacles 
long and narrow, the remainder quite short and of equal 
length. 

Branchial sac with 7 or 8 rows of stigmata. 
mula, d. 6—4—4—6 v. 

Ova numerous and relatively large. 

The species was found in July at å depth of 4 fathoms 
in Roalds Fjord, at the south end of Bømmeløen. 


16 in number, the 2 lateral ones being 


For- 


Botryllus violaceus (?), Milne-Edwards, 1842. 
(Pl. IT, fig. 27). 
1842. Botryllus violaceus, M.-Edw. Mem. de T'Ac. roy. de 
se. tom. XVIII. 
Giard. Recherches sur les Asc. 
Arch. Zool. 


1872. == == 
comp. ou Synasc. 


exper. t. I. 


De fundne cormi svarer med hensyn til farvetegning 
øvrige ydre karakterer fuldstændig til Milne-Edwards's 
og Giards beskrivelser. Af den sidstoævnte forfatters 6 
opstillede varieteter forekom var. violaceus. M.-Edw. (type- 
formen) hyppigst og især om vaaren. Almindelige var 
ogsaa var. myosotis, Giard og var. diadema, Giard. 


og 


Da disse forfatteres beskrivelse næsten udelukkende 
refererer sig til farven uden at medtage anatomiske kjende- 
merker af nogen betydning kan jeg ikke med fuld sikkerbed 
henføre den af mig fundne art til D. violaceus, M.-Edw. 
trods farvernes fuldstændige overensstemmelse. Nedenfor 
er anført de vigtigste anatomiske karakterer. 

Tykkelsen af cormus er 1—2””, Jængden indtil 15 em., 
bredden lig de zostrablade hvortil de er fæstede. (Se forøv- 
rig beskrivelsen under familj. botryllidæ). 


Systemerne cirkulære eller elliptiske med 3—40 indi- 
vider i hvert. ; 

Individerne varierer i form og størrelse; længden ind- 
ll 200 

Farven er høist forskjellig. 
mørke blaat og lysegult. der i forening frembringer grønne 


Pigmentet hovedsagelig 
nuancer. Det rødbrune pigment er mindre udbredt. 
Branchialsækken med omtr. 7 rækker stigmata, form- 
len ialm.: d. 8—5—5—38 v. 
Tentaklernes antal 8, hvoraf 2 større laterale, 2 noget 
kortere dorsalt—ventralt siddende og 4 endnu kortere al- 





ternerende med de øvrige. 


Denne art forekommer i stor mængde paa zostra og 
sjeldnere paa alger ved Christiania, Næsodden, Drøbak, 
Hyvaløerne og Arendal. 


Polycyclus, Lamarck, 1815. 
Polycyclus fuscus, n. sp. 


(Tab. II, fig. 25). 

Cormus polymorf: uregelmæssig klumpet eller læbet 
Længden indtil 12 em., tykkelsen ind- 
Individerne 
Hvert in- 
divid er forsynet med et enkelt smalt, sjeldnere dobbelt, 
radiært (i forhold til systemet) baand, af farve sølvhvidt i 
Knopper af de voxne indi- 


inerusterende alger. 
til 4 em.; farven lysere eller mørkere graabrun. 
er altid mørkere farvede end den fælles tunica 


alle overgange indtil guldgult. 
viders halve størrelse har allerede faaet dette baand. 


Systemerne er cirkulære eller elliptiske med et antal 
af 5—30 individer. 

Individerne varierer meget i størrelse; længden fra 
9—3mm - bredden fra 1—1.57m. 

Tentaklerne er 4 i antal, hvoraf 2 store veludviklede 
laterale; de to øvrige dorsalt-ventraltsiddende betydelig 


kortere. 
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The cormi found answer perfectly, as regards colour- 
ing and other external characters, to Milne-Edwards" and 
Giard's deseriptions. Of the six varieties established by 
the latter writer, var. violaceus, M.-Edw. (the type form) 
occurred most frequently, and especially in the spring. 
Var. myosotis, Giard and var. diadema, Giard were also 
common. 

As the description of these authors has almost exelu- 
sive reference to colour, without including any anatomical 
marks that are of any importance, I will not positively 
refer the species I have found to B. violaceus, M.-Edw., 


notwithstanding the complete correspondence in colour. 
The most important characters are given below. 
The thickness of the cormus is from 1 to 2””, the 


length up to 15cm., the breadth similar to that of tbe 
Zostra leaf to which it is attached. (See also description 
under the family Botryllidæ). 

The systems are cireular or elliptical, containing from 
5 to 40 members. 

The members vary in form and size; their length is 
up to 27”, 

The colour Pigment chiefly dark 
blue and light yellow, which combined produce shades of 


is very varied. 
green. The reddish brown pigment is less widely distributed. 
The about 7 
formula usually d. 8—5—5—38 v. 
The number of the tentacles is 8, of which 2? are 
large and lateral, 2 rather shorter and respectively dorsal 


branehial sac has rows of stigmata: 


& ventral in position, and 4 still shorter, alternating with 
the others. 

This species oceurs in great number on Zostra and 
less frequently on algæ off Christiania, Næsodden, Drøbak, 
the Hval Islands and Arendal. 


Polycycelus, Lamarck, 1815. 
Polycyclus fuscus, n. sp. 
(PL. IT, fig. 28). 

('ormus polymorphous, in irregular masses or lobes 
investing algæ. Length up to 12 cm., thickness up to 4 em. 
Colour a light or dark greyish brown: the members are 
always darker than the common tunic. Each member is 
supplied with a narrow, single, oceasionally double, radia- 
ting (in relation to the system) band of any shade of colour 
between a silvery white and a golden yellow. Buds of 
half the size of the full-grown members already have this 
band. 

The systems are cireular or elliptical, containing from 


5 to 30 members. 

The members vary greatly in size, their length being 
2 to 37”, breadth from 1 to 1.5", 

The tentacles are 4 in number, 2 large, well-developed 
lateral ones, the other 2, respectively dorsal & ventral in 
position, considerably shorter. 


from 


Branchialsækken med 10—12 rækker stigmata. Form- 
len almindelig: d. 8S—5—35—3 v. 

Var. p. inradiatus adskiller sig fra typeformen blot 
ved sin fuldstændige mangel af lyse, radiære baand og ved 
den fælles tunieas større gjennemsigtighed. 

Var. p. rufus har foruden de 4 ovennævnte tentakler 
endnu 4 yderst smaa saadanne alternerende med de først- 
nævnte, men er i sin anatomi forresten aldeles lig type- 
Individernes farve er rødbrun. Den fælles tunica 
Stolonudvidelserne gulhvide. 


formen. 
i levende live transparent. 


Typeformen og var. p. inradiatus forekom begge meget 
almindelig ved Espevær og Bømmeløen (juli maaned), hvor 
den var den hyppigste synascidie at paatræffe, varieteten 
sjeldnere end typeformen. Begge former fandtes i en dybde 
af 3—6 favne paa samme lokaliteter, undertiden sammen- 
voxede til en klump uden at det var mig muligt at paavise 
overgange mellem dem trods undersøgelsen af over 100 
cormi af begge former tilsammen. Typeformen ligner meget 
i farvetegning botryllus morio, Giard og b. aurolineatus, 


Giard. Varieteten p. rufus var ikke sjælden ved Andenæs 
(juli). 
Botrylloides, Milne-Edwards, 1846. 
Botrylloides parvulum, v. sp. 
(Tab. II, fig. 29—31). 
Kun en liden cormus blev funden. Længden 12””, 


Farven er mørk violet med 
smaa kridhvide flækker, der fremkommer derved, at stolon- 
Den øvrige 
Individerne var ligeledes 


bredden 10”” og tykkelsen 27”, 


udvidelsernes tykke ende er hvidpigmenteret. 
del af stolonerne var violetfarvet. 
violette med en del af oversiden hvidpigmenteret. 

Den fælles tunica er meget fast og næsten opak. 

Individerne sad meget tæt ved hinanden uden at der 
paa den lille cormus lod sig iagttage noget tydeligt system. 

Individernes længde ikke over 17”. 

Tentaklernes antal lod sig paa grund af individernes 
stærke pigmentation ikke bestemme. Kun saaes tydelig 2 
større laterale. 

Branchialsækken med 11—12 rækker stigmata.  Form- 
len d. 4—2—2—4 v. 

Stolonudvidelserne er relativt store. 

Æg og larver er pomerantsaule af farve og af usæd- 
vanlig: størrelse. 

Ovennævnte cormus fandt jeg i en dybde af 4 favne 
ved Espevær fastheftet til en laminariestilk. 


The branchial sac has from 10 to 12 rows of stig- 
mata: formula usually d. 8S—5—5—3 v. 








Var. P. inradiatus is only distinguished from the 
type form by the total absence of light radiating bands, 
and by the greater transpareney of the common tunie. 

Var. P. rufus, besides the above-mentioned 4 tentacles, 
has 4 extremely small ones alternating with the former, 
but otherwise in its anatomy, is exactly like the type-form. 
”The colour of the members is å reddish brown, and the 
common tunie, during life, is transparent. The stolonial 
dilatations are of a yellowish white colour. 

The type-form and var. P. inradiatus both oceurred 
very generally in July at Espevær and Bømmeløen, where 
they were the most frequently met with of any of the Syn- 
aseidiæ, the type-form more frequently than the variety. 
Both forms were found at a depth of from 3 to 6 fathoms, 
in the same localities, sometimes grown together into a 
lump without its being possible for me to see where one 
left off and the other began, notwithstanding the exami- 
In 
colour, the type-form very elosely resembles Botryllus mo- 
and B. aurolineatus, Giard. The variety P. 
rufus was not uncommon at Andenæs, im July. 


nation of more than 100 cormi of both forms together. 


ro, Giard, 


Botrylloides, Milne-Edwards, 1846. 
Botrylloides parvulum, n. sp. 
(P1. II, figs. -29—31). 

Only one small cormus found, length 127”, breadth 
107” and thickness 2””. The colour is dark purple with 
small ehalky white spots occasioned by the white pigmen- 
tation of the thick ends of the stolon dilatations. The rest 
of the stolons is purple. The members are also purple 
with part of the upper side white. 

The common tunic is very firm and almost opaque. 

The members are placed very close to one another, 
and no distinet systems can be observed. 

The length of the members is not more than 17”. 

On account of the rich pigmentation of the members, 
the number of the tentacles could not be determined. Only 
2 large lateral ones were clearly seen. 

The branchial sac has 11 or 12 rows of stigmata: 
formula, d. 4—2—2—4 v. 

The stolon dilatations are relatively large. 

The ova and larvæ are of an orange yellow colour, 
and unusually large. 

I found the above cormus at Espevær, attached to a 
Laminaria stem, at a depth of 4 fathoms. 


Sarcobotrylloides, Drasche. 
Sarcobotrylloides aureum, Sars, 1851. 
1851. Botrylloides aureum, Sars. Nyt Mag. for Nat. 
Baile 


Til prof. Sars's beskrivelse skal jeg føie: 


Cormus danner oftest læbeformige klumper med en 
tykkelse af indtil 2 cm. og en længde af indtil 3 em.; sjeld- 
nere tynde betræk over skjæl. 


Individernes høide omtr. 27”, 
Tentaklerne: 3 i antal; 4 længere og 4 kortere alter- 
nerende. Forskjellen i længde dog ubetydelig. 


Branchialsækkens antal stigmata og stigmarækker 
har jeg ved undersøgelsen af Sars typeexemplarer fundet at 
afvige fra det af denne forfatter opgivne. Stigmarækkerne 
viste sig nemlig at være 10—12 i antal og formlen for 
hver række alm. d. 6—4—4—6 v. 

Denne art forekommer alm. ved Finmarkens kyster i 
en dybde at 50 





50 favne. I Upsala museums zool. sam- 

ling fandtes exemplarer fra Porsangerfjorden angivelig fra 
ko) æ ? ? 

en dybde af 100 favne. 


Sarcobotrylloides espeværense, n. sp. 
(Tab. II, flg. 32). 
Cormus klumpet eller læbet inerusterende torskjellige 
alger; længden indtil 8 cm. og tykkelsen indtil 2em. Sjeld- 
nere danner den 2 





drm tykke betræk over skjæl. 


Den fælles tunica er meget fast, transparent med de 
pomerantsgule stoloner gjennemskinnende. 

Systemerne hyppigst grenede, ikke sjelden elliptiske 
eller endog eirkulære. 

Individernes længde henimod 2””, farven lysere eller 
mørkere teglstensrød, hvorved den hele cormus faar et 
teglstensrødt udseende. 

Tentaklerne: 8, hvoraf 4 længere alternerer med 4 
kortere. 

Branchialsækken med 12—14 rækker stigmata. Form- 
len alm, d. 5—3—3—4 v. 

Forekom temmelig sjelden 1 juli maaned ved Espevær 








og Bømmeløen i en dybde af 55 favne; men alminde- 
ligere i marts maaned paa samme lokaliteter. Ved Beian 
fandt jeg denne art mindre hyppig (juli). 

Den ligner 1 farvetegning botrylloides pusilla, Alder, 
og b. rubrum, Milne-Edwards, men adskiller sig fra disse 
arter ved branchialsækkens forskjellige dannelse og koloniens 
større tykkelse. 


Sarcobotrylloides, Drasche. 
Sarcobotrylloides aureum, Sars, 1851. 
1851. Botrylloides aureum, Sars. Nyt Mag. for Nat. 
BV 

I will supplement Prof. Sars's description with a few 
remarks. 

The cormus, as a rule, is in the form of labiate lumps 
with å maximum thickness of 2 em. and å maximum length 
of 3em.; it is oceasionally found in the form of a thin in- 
vestment of shell. 

The height of the members is about 27”, 

The tentacles are 8 in number, 4 long and 4 shorter, 
alternating with one another. The difference in length is, 
however, inconsiderable. | 

On examining NSars's type-specimen, I find the number 
of stigmata and of rows in the branehial sac to differ from 
the figures given by that author, the rows of stigmata being 
from 10 to 12 in number, with the formula for each row 
generally d. G—4—4—6 v. 

This species occurs frequently on the coast of Fin- 
mark, at depths of from 30 to 50 fatboms. In the zoolo- 
gical collection in the Upsala Museum, there are specimens 
from Porsanger Fjord, stated to be from a depth of 100 
fathoms. 


Sarcobotrylloides espeværense, n. sp. 
(P1. II, fig. 32). 

The cormus is in masses or lobes, investing various 
sea-weeds. Maximum length Sem. and thickness 2em. It 
occasionally forms a covering of 2 or 3"” thickness over 
shell. 

The common tunic is very firm and transparent, with 
the orange-coloured stolons showing through. 

The systems are often ramified, not infrequently ellip- 
tical or even circular. 

The length of the members is about 2””, colour a 
more or less dark brick-red, which gives the whole cormus 
a brick-red appearanee. 

There are 8 tentacles, 4 long and 4 short alternating. 


The brancehial sac has from 12 to 14 rows of stig- 
mata: formula generally d. 5—3—3—4 v. 

This species was of rather rare oceurrence in July 
at Espevær and Bømmeløen at depths of from 3 to 5 fa- 
thoms: but it was more plentiful im March in the same 
localities. At Beian I found it less frequently in July. 

In colouring, this species resembles Botrylloides pu- 
silla, Alder, and B. rubrum, Milne-Edwards, but ditters 
from them in the formation of the branehial sac, and in 
the greater thickness of the colonies. 








1) 


Tavleforklaring. 


Tab. I. 


Didemnoides variabile, n. sp. 


EE Distaplia clavata, Sars. 

» 4—7. Glossophorum sabulosum, Giard. 

» 8—10. Aplidiopsis pomum, Sars. 

p 11—13. Aplidiopsis sarsti, n. sp. 
branchialsæk. ov. = æg. 

hjertet. rc. = rectum. 

ectoderm. t. = testes. 

endostyl. tu. = den fælles tunica. 

ydre hinde. u. = dorsal uposning paa 

fremmede smaalegemer oesophagus. 

i den fælles tunica. vd. = vas deferens. 

kiselsyreplader. vn. = ventrikel. 

æsophagus. ægl. = ægleder. 

1. Didemnoides variabile.  Kolonier fæstede til en 
alge. I den fælles tunica smaa 
kugleformige legemer (lg) indleirede. 
Nat. st. 

DE — — Snit gjennem en af de 
kugleformige legemer. Forstørret. 

3. Distaplia clavata. Koloni. Nat. st. 

4. Glossophorum sabulosum. Koloni. Nat. st. 

DÅ — — Abdomen. Forstørret. 

5. — — Et stykke af postab- 

domen med æg og testikler. Forstørret. 
de — — Postabdominal knop- 
dannelse. Forstørret. 

8. Aplidiopsis pomum. Koloni. Nat. st. 

og — -— Et helt dyr. Forstørret. 

10. — -— Abdomen. —Forstørret. 

3kitg — sarsii.  Koloni. Nat. st. 

12. — — Et helt dyr. Forstørret. 

13. — —  Abdomen. —Forstørret. 

ab: TI: 
Fig. 14—16.  Aplidium lacteum, n. sp. 
» 17—19. Amaroucnm mutabile, Sars. 
»  20—22. Parascidium crispum, n. sp. 


Synoicum inerustatum, Sars. 


br. 


Explanation of the Plates. 


Plate I. 
Fig. 1,2. Didemnoides variabile, n. sp. 
å B) Distaplia clavata, Sars. 
s  4—7. Glossophorum sabulosum, Giard. 


»  S—10. Aplidiopsis pomum, Sars. 
s 11—13. Aplidiopsis sarsii, n. sp. 


Abbreviations employed: 


= branchial sac. ov, = ovum. 
c. = heart. rc. = rectum. 
ec. = ectoderm. t. = testes. 
end. = endostyle. tu. = common tunic. 
hl. = external membrane. mn. = dorsal expansion of the 
lg. = foreign partieles in the æsophagus. 
common tunie. vd. = vas deferens. 
k. = silieic acid plates. vn. = ventricle. 
æ. = æsophagus. ægl. = oviduct. 
Fig. 1. Didemnoides variabile. Colonies attached to a 
sea-weed. Small elobular particles 
(lg) embedded in the common tunie. 
Natural size. 
G 9: — — .* Section through one of 
the globular partiecles. Magnified. 
å 3. Distaplia clavata. Colony. Nat. size. 
3 4. Glossophorum sabulosum. Colony. Nat. size. 
5): — — Abdomen. Magnified. 
6. —- — Portion of post-abdo- 
men with ova and testicles. Magnified. 
å Uk — -— Post-abdominal gem- 
mation. Magnified. 
på 8. Aplidiopsis pomum. Colony. Nat. size. 
å OE — — An entire member. Magnified. 
KOL — — Abdomen. Magnified. 
ng — sarsii. Colony. Nat. size. 
MLE: — — — An entire member Masnified. 
8 — — — Abdomen. Magnified. 
Plate II. 
Figs. 14—16.  Aplidinm lacteum, n. sp. 
» 17—19. Amaroucium mutabile, Sars. 
, 20—22. Parascidum crispum, n. sp. 
» 23—25. Synoicum incrustatum, Sars. 


Fig. 26. Botryllus marionis, Giard. 

å 2: — violaceus, Milne-Edwards. 
må 28: Polycyclus fuscus (typef.), n. sp. 

s 2931. Botrylloides parvulum, n. sp. 
232! Sarcobotrylloides espeværense, n. sp. 

æ. = æsophagus. vd. = vas deferens. 

rc. = rectum. vn. = ventrikel. 

Fig. 14. Aplidtum lacteum. Koloni. Nat. st. 

Per HD: — — Et helt dyr. Forstørret. 

en: — — Snit gjennem abdomen i høide 
med ventrikelen. Forstørret. 

» 17. Amaroucium mutabile. Koloni. Nat. st. 

4 ken — — Et helt dyr. Forstørret. 

9 8 — — Abdomen. —Forstørret. 

» 20. Parascidium crispum. Koloni. Nat. st. 

se DE — — Et helt dyr. Forstørret. 

22 — — In- og egestfonsaabning 
med analtunge seede ovenfra. For- 
størret. 

s 23. Synoicum incrustatum. XKoloni. Nat. st. - 

på 24 — — Et helt dyr. Forstørret. 

SD — — Abdomen. —Forstørret. 

» 26. Botryllus marionis.  Ingestionsaabning med ten- 
takelkrans og flimmersøm seede in- 
denfra.  Forstørret. 

2 — violaceus. Ingestionsaabning med ten- 
takelkrans og flimmersøm seede in- 
denfra.  Forstørret. 

» 28. Polycyclus fuscus (typef.). Ingestionsaabning med 
tentakelkrans og flimmersøm seede 
indenfra. Forstørret. 

» 29. Botrylloides parvulum. Vertikalt snit gjennem 
kolonien, hvori 2 dyr og gjennem- 
skaarne stoloner. Forstørret. 

5 60 — — Snit gjennem testikel. 
Forstørret. 

Å 3 — — Snit gjennem ventrikelen. 
Forstørret. 

32.  Sarcobotrylloides espeværense. Koloni. Nat. st. 


Fig. 26. Botryllus marionis, Giard. 
sl GONG — violaceus, Milne-Edwards. 
2) Polycyclus fuscus (type), n. sp. 
Figs. 29—31. Botrylloides parvulum, n. sp. 
Fig. 32. Surcobotrylloides espeværense, n. sp. 
Abbreviations employed: 
æ. = æsophagus. vd. = vas deferens. 
rc. = rectum. vn. = ventricle. 


Fig. 14. Aplidium lacteum. Colony. Nat. size. 
PD: — —- An entire member. Magnified. 
PIGS — - Section through the abdomen 
on å level with the ventricle. Magnified. 


» 17 Amaroucnm mutabile. Colony. Nat. size. 

LG — — An entire member. Mag- 
nified. 

an TE — —= Abdomen. Magnified. 

s 20. Parascidium crispum. Colony. Nat. size. 

ie — — An entire member. Mag- 
nified. 

ny 220 — — Branchial and atrial aper- 


tures with: anal languet, seen from 
above. Magnified. 
s 25. Synoicum incrustatum. Colony. Nat. size. 


n 24. — — An entire member. Mag- 
nified. 
2 — == Abdomen. Magnifed. 


» 26. Botryllus marionis. Branchial orifice, with fringe 
of tentacles and peripharyngeal band, 
seen from within. Magnified. 

De -— violaceus. Branchial oritice, with fringe 
of tentacles and peripharyngeal band, 
seen from within. Magnified. 

28. Polyeyclus fuscus (type). Branchial orifice, with 
fringe of tentacles and peripharyngeal 
band, seen from within. Magnified. 

29.  Botrylloides parvulum. Vertical section through 
the colony, containing 2 members, 
and stolons eut through. Magnified. 


så 90: -— — Section through a testicle. 
Magnified. 

SIG — — Section through the ventricle. 
Magnified. 


s 92. Sarcobotrylloides espeværense. Colony. Nat. size. 














DEN NORSKE NORDHAVS-EXPEDITION 
1876—18738. 


G00L0GE 


ASCIDLÆ SIMPLIGES os ASCIDLÆ COMPOSIT Æ. 


FRA NORDHAVS-EXPEDITIONEN. 


VED 


KRISTINE BONNEVIE. 


MED 2 TAVLER. 





CHRISTIANIA. 
GRØNDAHL & SØNS BOGTRYKK ERI. 
1896. 


THE NORWEGIAN NORTH-ATLANTIG EXPEDITION 
Ve å =o fo 


G00LOG 4. 


ASCIDLÆ SIMPLICES ax» ASCIDIÆ GOMPOSIT.Æ. 


FROM THE NORTH ATLANTIG-EXPEDITION. 


BY 


KRISTINE BONNEVIE. 


WITH 2? PLATES. 





CHRISTIANIA. 
PRINTED BY GRØNDAHL & SØN. 
1896. 








Di, samling af Aseidier, som forelaa fra den norske 
Nordhavsexpedition, blev mig i høsten 1894 overladt til 
undersøgelse, og samtidig fik jeg til afbenyttelse nogle teg- 
ninger, udførte af professor G. O. Sars efter levende indi- 
vider. Jeg tillader mig herved at bringe Nordhavsexpedi- 
tionens redaktionskomite, professorerne H. Mohn og G. 0. 
Sars, min tak, fordi dette interessante materiale er bleven 
mig overladt. - 


I to andre afhandlinger i samme bind har Kiær og 
Huitfeldt redegjort for de tidligere arbeider, som berører 
Norges ascidier, og jeg finder det overflødigt her atter at 
gjentage dette. 
er beskrevne af Kiær eller Huitfeldt i en af de nævnte 


For de arters vedkommende, som allerede 


afhandlinger, slutter jeg mig ogsaa til dem baade hvad be- 
skrivelse, synonymi og literatur angaar. 

Ved bestemmelsen af arterne har jeg rettet mig efter 
Herdmans systematiske fremstilling. 

Det materiale af aseidier, som forelaa til undersøgelse, 
bestod af 11 forskjellige arter af enkelte ascidier og 10 
arter af sammensatte. Men flere af dem er desværre ikke 
saa vel konserveret, at det er muligt at foretage nogen 
nøiagtig undersøgelse af deres anatomi, og da der kun for 
nogle enkeltes vedkommende medfølger tegninger efter de 
levende individer eller kolonier, har jeg heller ikke kunnet 
benytte farven som ledetraad ved bestemmelsen. Endelig 
fandtes af de fleste kun et enkelt exemplar, og saaledes 
har undersøgelsen, især af Synascidierne men ogsaa af et 
par af de enkle, havt sine vanskeligheder, og jeg er af den 
grund nødt til at lade et par arter staa som usikre. 


Den norske Nordhavsexpedition. 


Kristine Bonnevie: Ascidiæ simplices og ascidiæ compositæ. 


IL collection of Ascidiæ resulting from the Nor- 
wegian North Atlantic Expedition, was submitted to me 
in the autumn of 1894 for examination, and at the same 
time I was permitted to make use of some drawings exe- 
euted by Prof. G. O. Sars from living specimens. I ven- 
ture here to express my thanks to the editing committee 
of the Norwegian North Atlantic Expedition, Prof. H. Mohn 
and Prof. G. 0. Sars, for having submitted this interesting 
material to my inspection. 

In two otber papers in this number, Messrs Kiær 
and Huitfeldt give an account of the earlier works which 
touch on the subject of Norwegian Asceidiæ, and I there- 
fore consider it superfluous to repeat this here. With 
regard to those species which have already been described 
by Kiær or Huitfeldt in one or other of the above-named 


- papers, I agree with them, as regards description, synonyma 


and bibliography. 

In determining the species, I have followed Herdman's 
systematic classification. 

The material to be examined consisted of 11 different 
species of Simple Ascidians and 10 species of Compound 
Ascidians. Several of them, however, are unfortunately not 
in a sufficiently good state of preservation to allow of the 
possibility of any minute examination of their anatomy, and 
as only a few are accompanied by drawings from living 
specimens or colonies, I have not been able to make use 
of the colour as a elue to their determination. Lastly, of 
most of the species there was only a single specimen, and 
thus the examination of two or three of the simple species, 
but especially of the Synascidiæ, has been attended with 
difficulty, and for this reason I am obliged to leave a few 
of the species undetermined. 


I, Aseidiæ simplices. 


Nordhavsexpeditionens Aseidiæ simplices bestaar som 
ovenfor nævnt, af 11 arter, hvoraf 6, som tidligere er be- 
skrevne og 5 nye. 


Arterne er følgende: 
Fam. Ascidiidæ: Ciona gelatinosa, nov. sp.” 
Asecidiella patula, Miller. 
Fam. Cynthiuide: Cynthia pyriformis, Rathke. 
Styela rustica(?), Linné. 
» -bathybia, nov. sp. 
s -Gylindriformis, nov. sp. 
»  uniplicata, nov. sp. 
Polycarpa libera, Kiær. 
Å pomaria, Savigny. 
G comata, Alder. 
Fam. Molgulide: Paramolgula arctica, nov. sp. 

D af disse arter, nemlig Ascidiella patula, Cynthia 
pyriformis, Styela rustica, Polycarpa lbera og Polycarpa 
pomaria, er omtalte af Kiær som hørende til Norges fauna. 
De er ogsaa paa Nordhavsexpeditionen fundne omkring 
Norges kyst i større eller mindre afstand fra denne. AÅsc. 
patula blev funden temmelig langt tilhavs in. ø. for Vardø, 
Cyn. pyriformis ved Røst, St. rustica syd for Vesteraalseg- 
gen, Pol. libera ved Lofoten og Pol. pomaria ved Tromsø. 


Endnu en art, nemlig Polycaurpa comata, som ikke er 
omtalt af Kiær, blev funden ved Tromsø sammen med Pol. 
pomaria, og den maa saaledes ogsaa regnes blandt Norges 
ascidier. 

Af de øvrige arter, blev Ciona gelatinosa funden i 
Ishavet. n. for Vardø paa ca. 300 meters dyb, St. unipli- 
cata ved Spitsbergens vestkyst paa 761 meters dyb, St. 
cylindriformis ved Reykjavik, Paramolgula arctica ved Jan 
Mayen og Styela batlybia langt tilhavs, s. v. for Spitsber- 
gen paa et meget stort dyb, nemlig 2195 meter. 


I, Aseidiæ Simplices, 


The Aseidiæ Simplices of the Norwegian North At- 
lantic Expedition comprise, as before stated, 11 species, 
6 of which have been already described, and 5 are new 
species. 

The species are as follows: 

Fam. Ascidiidæ: Ciona gelatinosa, nov. sp. 
Aseidiella patula, Miiller. 
Fam. Cynthitcde: Cynthia pyriformis, Rathke. 
Styela rustica(?), Linnæus. 
s -bathybia, nov. sp. 
» -Gylindriformis, nov. sp. 
s - uniplicata, nov. sp. 
Polycarpa libera, Kiær. 


å pomaria, Savigny. 
» comata, Alder. 


Fam. Molgulidæ: Paramolgula arctica, nov. sp. 

Five of these species, viz. Ascidiella patula, Cynthia 
pyriformis, Styela rustica, Polycarpa libera and Polycarpa 
pomarid, are mentioned by Kiær as belonging to the fauna 
of Norway. In the Norwegian North Atlantic Expedition 
they were also found round, and at varying distances from 
the coasts of Norway. Ascidiella patula was found rather 
far out to sea to the N. E. of Vardø, Cynthia pyriformis 
near Røst, Styela rustica to the south of Vesteraalseggen, 
Polycarpa libera at Lofoten, and Polycarpa pomaria at 
Tromsø. 

One other species. which has not been mentioned by 
Kiær, viz. Polycarpa comata, was found at Tromsø together 
with P. pomaria. and should therefore be ineluded among 
the Norwegiau Ascidians. 

Of the remaining species, Cona gelatinosa was found 
in the Arctic Ocean to the N. of Vardø, at a depth of 
about 300 metres; Styela uniplicata off the west coast of 
Spitzbergen, at a depth of 761 metres; Styela cylimdrifor- 
mis at Reykjavik, Paramolgula arctica off Jan Mayen, and 
Styela bathybia far out to sea S.W. of Spitzbergen, at a 
very great depth, namely, 2195 metres. 


Ciona gelatinosa, nov. sp. 
(Bl. TT) født): 

Den er 15—20 em. høi, eylinderformet; grundfladens 
diameter er ca. 3 cem., og 
omtrent lige stor. 

Kappen er klar, geleagtig og meget tyk. 

Begge aabninger sidder paa lange siphoner, mund- 
siphonen er længst med aabningen rettet forover. Den er 
skarpt adskilt fra gjællesækken; paa grænsen sidder en 
række enkle, traadformige tentakler af forskjellig længde. 
Ingestionsaabningen har 8 lapper og er indvendig omgivet 
af en række store, noget indskaarne tunger. 
ningen har 6 lapper. 

Nervegangliet sidder lige nedenfor grænsen mellem 
mundsiphonen og gjællesækken. 

Gjællesækken strækker sig gjennem omtrent 3, af dy- 
rets høide. Rygfolden representeres af en række papiller, 
temmelig lange og spidse. Paa siderne af cjællesækken er 
der ingen folder; men tverribberne er tæt besat med store 
papiller. 

Oesophagus er kort og trang, skarpt afsat mod maven, 
som er ægformig. Den er udvendig glat, indvendig stribet, 
og gaar jevnt over i tarmen, som stiger næsten ret op imod 
kloaksiphonens grund. AÅnus har mange lapper. Hele 
tarmtractus ligger paa høire side af gjællesækken, og stræk- 
ker sig ikke længer ned end denne. 





afstanden mellem aabningerne 


Eeestionsaab- 


Ovariet er stort, hjerteformet og ligger i den bue, som 

dannes mellem maven og tarmen. Oviducten løber sammen 
med tarmen op paa dyrets høire side og ender med et 
kølleformet legeme, som strækker sig et par mm. ovenfor 
anus. 
Muskulaturen er meget sterkt udviklet, ligt paa begge 
sider. Den er nedentil fæstet til kappens bund. De langs- 
gaaende muskelfibre er tykke og meget iøinefaldende, og 
mellem dem er udspændt et net af tyndere fibre i forskjel- 
lige retninger. 

Tegningen (fig. 1) er udført af professor G. 0. Sars 
efter et levende individ, og han har betegnet den som en 
ny art. 
mig desværre ikke muligt at levere nogen nøiere beskrivelse 
af den, end ovenstaaende. 

Foruden 1 størrelsen, afviger den fra Ciona intestina- 


lis i tarmkanalens stilling til gjællesækken. 


Men da den er meget daarlig konserveret, er det 


Den blev funden den 30te juni 1878 ved 72.389 N. 
Br., 33.500 ø. L., paa et dyb af 295 meter med temperatur 
0.70 C. 


Ascidiella patula, Miller. 
(PI. ITI, fig. 2—4). 
(om synonymi og literatur, se Kiær). 
15—20 mm. høi og ca. 10 mm. bred, sidder fæstet til 


underlaget med basis og noget af venstre side. Afstanden 


Ciona gelatinosa, nov. sp. 
(PTE fel): 

This species is 15.20 centim. in height, eylindrical in 
form, the diameter of the base being about 3 centim. and 
the distance between the apertures about the same. 

The twnic is clear, gelatinous and very thick. 

Both orifices are situated on long siphons, that of the 
mouth being the longer, with the opening directed forwards. 
It is sharply separated from the branchial sac; on the 
boundary is a row of simple, filiform tentacles of various 
lengths. The 
interiorly by a row of large, somewhat ineised languets. 
The atrial aperture is 6-lobed. 


branchial orifice is S-lobed and surrounded 


The nerve ganglion is found immediately below the 
boundary between the oral tube and the branchial sac. 

The branchial sac extends through about %/, of the 
animal's height. The dorsal lamina is represented by a 
On the sides of 


the branchial sac there are no folds, but the transverse 


row of rather long and pointed papillæ. 


bars are thickly set with large papillæ. 

The æsophagus 18 short and narrow, and sharply di- 
vided from the stomach which is ovate im shape. It is 
smooth exteriorly and corrugated interiorly, and merges 
gradually into the intestine, which rises almost vertically 
to the bottom of the anal tube. The anus has numerous 
The whole of the intestinal region lies to the right 
of and does not extend lower than the branchial sae. 


lobes. 


The ovary is large and heart-shaped, and lies in the arch 
formed the stomach and the intestine The ovi- 


duct runs parallel with the intestine up the right side, 


between 


ending in å elub-shaped body which extends åa few millim. 
above the anus. 

The musculature is very strongly developed, the two 
sides being similar. It is attached below to the bottom of 
the tunic. The longitudinal muscle-fibres are thick and 
very conspicuous, and between them is stretehed a net of 
finer fibres running in various directions. 

Fig. 1 was drawn by Prof. G. 0. Sars from a living 
specimen, and designated by him as a new species. Ås. 
however, it has been very badly preserved, it is unfortu- 
nately impossible for me to give a more exact description 
of it than the above. 

It differs from Ciona intestinalis not only in size, but 
also in the relative positions of the intestinal canal and 
the branchial sac. 

It was found on June 30th, 1878, m 72.389 N. Lat. 
and 33.50" E. Long. 
perature of 0.79 C. 


at a depth of 295 metres, with å tem- 


Ascidiella patula, Miller. 
(P1. III, figs. 2—4). 
(For synonyms and bibliography, vide Kiær). 
Height 15.20 millim., breadth about 10 millim. It 
adheres by the base and part of the left side. The distance 


mellem aabningerne er ca. mm. Ingestionsaabningen sid- 
der øverst, egestionsaabningen noget længer nede. 

Kappen er klar og gjennemsigtig, med kar ligelig for- 
Enkelte steder, især omkring aabnin- 
Muskulaturen er næsten 


delt over det hele. 
gerne findes stumpe forhøininger. 
bare udbredt paa høire side. 


Tngestionsaabningen har 8 lapper og er omgivet af 


en krans af lange, trekantede tentakler.  BEgestionsaabningen 
har 6 lapper. 

Flimmersømmen dannes af en dobbelt membran og 
flimmerorganet er en tragtformig grube, noget bredere 
end høi. 

Gjællesækkens rygfold er en tungeformet membran. 
Paa siderne er der ingen folder; men der findes rudimen- 
tære papiller, ligesom den øverste ende af længderibberne 
bøies ind i gjællesækken som papiller. 


Hele tarmkanalen ligger paa venstre side i nær for- 
Nyrekonkrementer fin- 
Anus har to 


bindelse med generationsorganerne. 
des baade i tarmvæggen og i muskellaget. 
tilbagebøiede læber. 


Den blev fundet 29de juni 1878, ved 71.42? n. Br, 
37.10 ø. L. og paa et dyb af 271 m. Temperatur —1.43 OC. 


Cynthia pyriformis, Rathke. 
(Se Kiær, ang. beskrivelse og synonymi). 
Fundet ved Røst. 


Styela rustica ?, Linné. 
(PL. III, fig. 5). 
(Om synonymi, se Kiær). 

Kroppen er ca. 7 em. høi, eylinderformet, dog noget 
smalere nederst end paa midten. 
paa oversiden paa siphoner; mundsiphonen er længst og 
rettet forover. 


Aabningerne sidder begge 


Kappen er lys brun, læderagtig og rynket, især nedentil. 
) , sug og Ty , 


Begge aabninger er 4-lappede; ing.aabningen omgivet 
af mange, ugrenede tentakler af forskjellig længde. 

Gjællesækken har 4 folder paa hver side. 

Maven er stor og stribet udvendig. Amnus har to 


læber, ulige lange og begge lappede. 

Et ugrenet ovarum paa høire side. 

Da der kun fandtes et exemplar af denne art, og 
dette var daarlig konserveret, kan jeg intet dømme om 
gjællesækkens finere struktur, og maa derfor lade arten staa 


between the orifices is about 3 millim.; the branchial being 
the uppermost. 

The tumic is clear and transparent, with vessels 
distributed equally over the whole. In a few places, espe- 
eially round the apertures, there are blunt prominences. 
The musculature extends almost exclusively over the right 
side. 

The branchial orifice is 8-lobed, and is surrounded by 
a fringe of long triangular tentacles. The atrial orifice 
is G-lobed. 

The peripharyngeal band 18 formed by å double mem- 
brane, and the dorsal tuberele is å funnel-shaped pit, some- 
what broader than it is deep. 

The dorsal lamina of the branchial sac is a tongue- 
shaped membrane. 
there are rudimentary papillæ, and the upper ends of the 
longitudinal bars are bent into the branehial sac as pa- 
pillæ. 

The whole of the intestinal tube lies on the left side, 


There are no folds on the sides, but 


closely connected with the generative 
both in the 
The anus has two backward-curv- 


å 
organs. — Kidney 


coneretions are found intestinal wall and m 
the 
ing lips. 

This specimen was found on June 29th, 1878, in 
71.420 N. Lat. and 37,1" E. Long. at å depth of 271 metres, 
with a temperature of —1.43" UC. 


musceular stratum. 


Cynthia pyriformis, Rathke. 
(For deseription and synonyms, vide Kiær). 
Found near Røst. 


Styela rustica ?, Linnæus. 
(Pl. III, fig. 5). 
(For synonyms, vide Kiær). 

The body is about 7 centim. high. eylindrical in 
shape, though somewhat narrower at the base than in the 
Both the apertures are situated on the upper side 
on siphons, the oral siphon being the longer of the two, 


middle. 


and directed forwards. 

The fwic is of a light brown colour, coriaceous and 
wrinkled, especially near the base. 

Both the apertures are 4-lobed, and the branchial is 
surrounded by a number of simple tentacles of various 
lengths. 

The branchial sac has 4 folds on each side. 

The stomach is large, and corrugated exteriorly. The 
anus has 2 lips of unequal length, both lobed. 

There is a simple ovary on the right side. 
As there was only one specimen of this species, and 
that was badly preserved, I am unable to judge of the 


finer structure of the branchial sac, and must therefore 


som usikker; men hvad den ydre bygning angaar, og med 
hensyn til tarmkanalens forløb, passer den paa Styela 
rustica. 

Den blev fundet ?1de juni 1877, ved 67.24" N. Br., 
8.589 ø. L. og paa et dyb af 827 m. Temperatur —19 C. 


Tegningen (fig. 5) er udført af professor G. 0. Sars 
efter et levende individ. 


Styela bathybia, nov. sp. 
(Berte 014) 

En liden, ægformet dybvands ascidie, omtrent 1.5 em. 
bred og ikke fuldt saa høi. Aabningerne sees paa over- 
siden som hvide kryds, og afstanden mellem dem er ca. 57”, 

Kappen er paa spiritusexemplarer graabrun, uden 
rynker eller folder, og gjennemskinnelig. Den er forsynet 
med heftetraade, hvortil er fæstet smaa skjæl 
Den er ikke fæstet til noget underlag. 


og sand. 


Ten- 


taklerne om ingestionsaabningen er af forskjelligt udseende. 


Begge aabninger har 4 lapper og er siddende. 


Der er ca. 10 store, trekantede tentakler, et par mm. lange, 
og imellem dem lige mange mindre, traadformige; indenfor 
hver af disse sidste findes en liden tap, en rudimentar ten- 
takel. 

Gjællesækken strækker sig gjennem dyrets hele længde. 
Rygfolden er en membran, noget rynket og med lange, 
spidse tænder; den er bøiet til høire. Paa hver side af 
gjællesækken er der 4 folder af forskjellig størrelse, som 
konvergerer mod svælget. De bagerste, nærmest rygfolden, 
er dybe, sammensatte af 9 længderibber; det næste par 
bestaar kun af 6, men det tredie atter af S—9.  Dernæst 
følger paa hver side et feldt paa S—10 længderibber, og 
saa kommer fjerde fold, som kun bestaar i, at 5 —6 længde- 
ribber er stillet tæt ved hinanden. Paa 
endnu som et tilløb til en femte fold, idet der paa den 
forreste del af feldtet mellem fjerde fold og endostylen op- 
træder 6 tætstillede længderibber, som dog alle snart for- 
svinder. Dette forreste feldt er i det hele meget uregel- 
mæssigt; saavel længde- som tverribber hører pludselig op, 
og gjællespalterne gaar ofte over i hinanden. Baade længde- 
og tverribber er meget tynde og rager ikke ind i gjælle- 
sækken; det regelmæssige forhold er, at de deler denne i 
kvadratiske feldter, med 4 stigmata i hvert. 





høire side er der 


Oesophagus er kort; maven er meget liden, ret og 

; , ; ; Me 
stribet udenpaa; den ligger paa undersiden af dyret. Tar- 
men stiger op paa venstre side af gjællesækken. Amus har 


tre læber, hvis yderkanter er bøiede udover. 


Generationsorganer findes paa begge sider, fæstet til 


muskellaget. De er hermaphroditiske, sammensatte af et 


ev 


leave the determination: of the species uncertain; but as 
regards the exterior structure, and the course of the intes- 
tinal tube, it resembles Styela rustica. 

It was found on June 21st, 1877, in 67.249 N. Lat. 
and 8.589 E. Long. at a depth of 827 metres, with a tem- 
perature of —19C. 

The figure (fig. 5) was drawn by Prof. G. 0. Sars 
from a living specimen. 


Styela bathybia, nov. sp. 
(PL. IIT, figs. G—14). 

A small, deep-water Ascidian, ovate in shape; breadth 
about 1.5 centim., and height rather less. The apertures 
the upper 
distance between them is about 5 millim. 


are visible on side as white crosses, and the 
In spirit specimens the tunic is of å greyish brown 
folds, and translucent. It is 


to which are attached small shells 


colour, without wrinkles or 


with fibres, 
It does not adhere to any substratum. 
The tentacles 


about the branchial orifice are of varying appearance. 


furnished 
and sand. 


Both or;fices are 4-lobed and sessile. 


There are about 10 large triangular tentacles a few millim. 
in length, and in among these, as many smaller filiform 
ones. Within each of the latter, there is å small tubercle, 
a rudimentary tentacle. 

The branchial sac extends throughout the entire length 
of the animal. The dorsal lamina is å somewhat wrinkled 
membrane with long pointed teeth: 1t curves to the right. 
On each side of the branchial sac there are 4 folds of 
The hindmost 
ones, nearest to the dorsal lamina, are deep, and composed 
of 9 longitudinal bars; the next pair consist of only 6, but 
Next to these on each side is 


various sizes, converging towards the gullet. 


the third again of 8 or 9. 
a field of from 8 to 10 longitudinal bars, and then comes 
the fourth fold, which consists of only 5 or 6 longitudinal 
bars placed close to one another. On the right side there 
is even the appearance of a fifth fold, there being 6 closely- 
placed longitudinal bars in the front of the region between 
the fourth fold aud the endostyle, but these all soon dis- 
appear. This foremost compartment is, on the whole, very 
irregular; both the longitudinal and the transverse bars 
suddenly cease, and the branehial stigmata are often merged 
in one another. Tbe longitudinal and the transverse bars 
are very thin, and do not project into the branchial sac; 
as åa rule they divide it into square compartments with 4 
stigmata in each. 

The æsophagus is short: the stomach is very small, 
straight and corrugated exteriorly: it is situated on the 
inferior side of the animal. The intestine ascends on the 
left side of the branchial sac. The anus has 3 lips, whose 
outer edges are curved outwards. 

The generative organs are found on both sides, at- 
tached to the muscular stratum. They are hermaphroditie, 


langt rør, tilspidset i den nedre ende, hvori æggene findes, 
og en hel del spermasække, som sidder fæstet til rørets 
øvre ende og kommunicerer med dette. Paa venstre side 
findes kun et par saadanne, medens ovariet har samme 
størrelse paa begge sider. 

Den blev fundet den 19de juli 1878 ved 75.129 N. Br., 
3.200 ø. L. paa et dyb af 2195 m.; temperatur *- 1.579 OC. 


Styela cylindriformis, nov. sp. 
(PI. III, fig. 15—18.). 

Denne art har form som en lav eylinder, fasthæftet 
med hele undersiden, og hvis overflade er svagt konveks. 
Den er ea. 2cem. i diameter, 1.5 em. høi, og med ea. 5 mm. 
mellem aabningerne, som begge findes paa den konvekse 
overside. 

Kappen er paa spiritusexemplarer lys graaagtig, og 
noget inerusteret med sand. Den er temmelig tyk og paa 
indsiden skinnende hvid. 

Muskulaturen er svagt udviklet. 

Begge aabninger har 4 lapper og er siddende. Ten- 
taklerne om ingestionsaabningen er af 3 forskjellige stør- 
relser og har en eiendommelig form. Hver af dem er be- 
grænset af 4 flader; men to sammenstødende af disse er 
mere udviklet end de to andre, saa tentakelen faar en bøi- 
ning som et knæ. Der er ca. 30 tilsammen af de to største, 
som veksler med hinanden i en række, og desuden lige 
mange smaa tentakler, som er fæstet lidt indenfor de større 
og udfylder alle mellemrum mellem disse. 

Flimmerorganet er stort og rundt med en spaltefor- 
mig aabning. Nervegangliet ligger lige bag dette og er 
aflangt. 

Gjællesækkens længdeakse er næsten parallel under- 
siden af kappen. Rygfolden er en bred membran, bøiet 
til venstre, noget rynket og med hel, ombøiet rand. Paa 
hver side findes 4 tydelige folder, som konvergerer mod 
svælget, hver dannet ved sammenrykken af 5—6 længde- 
ribber. Disse er temmelig brede membraner. bugtede i 
kanten; de rager ind i gjællesækken og deler denne i feld- 
ter paa 6—7 spirakler. Tverribberne er af 3 forskjellige 
størrelser; de største er membraner, af samme bredde som 
længderibberne, og afgrænser sammen med disse høie, rek- 
tangulære feldter, hvert paa to stigmatarækker. Disse 
rækker adskilles ved tverribber af anden størrelse, medens 
de mindste tverribber gaar over spiraklerne uden at dele 
dem. 


Tarmkanalen ligger under gjællesækken. Maven er 
stor, ca. ” mm. lang og 5 mm. bred, med mange smaa fol- 
der, som konvergerer mod tarmen. 
side. 


Denne ligger paa venstre 
Anus har mange, udbøiede lapper. 


Grenerationsorganer er udviklede paa begge sider, som 
lange, slyngede, rørformige kjertler; de sidder fæstet til 


consisting of a long tube, pointed at the lower end, in 
which are the ova, and a number of sperm cells, which 
are. attached to the upper end of the tube, and communi- 
cate with it. On the left side there are only a few such 
cells, while the ovary is the same size on both sides. 

The species was found on July 19th, 1878, in 75.129 
N. Lat. and 3.209 E. Long. at a depth of 2195 metres, 
with a temperature of —1.570 UC. 


Styela cylindriformis, nov. sp. 
(Pl. IT, figs 15—18). 
This species has the form of a low eylinder, with the 
upper surface slightly convex, and is attached by the entire 
surface. It 2 centim. in diameter, 1.5 


lower is about 


centim. high. and with about 5 millim. between the aper- 
tures, both of which are on the convex upper surface. 

The tunic, m spirit specimens, is of a light grey 
colour, and somewhat inerusted with sand. Its thickness 
is considerable, and it is of a pure white on the interior. 

The muscular system is poorly developed. 

Both the openings are 4-lobed and sessile. The ten- 
tacles round the branehial orifice are of 3 different sizes 
and have a peculiar shape. Each of them is contfined by 
4 surfaces, but two of these, adjacent to one another, are 
more highly developed than the other two, so that the 
tentacle has a bend like a knee. Of the two larger sizes, 
there are about 30 in all, alternating with one another in 
a row, and as many small tentacles attached a little within 
the larger ones. and filling up their interspaces. 

The dorsal- tubercle is large and round, with a fissure- 
like opening. 
it, is oblong. 

The long axis of the branchial sac is almost parallel 
The dorsal lamina is å 
broad membrane, curving to the left, somewhat wrinkled, 
and with an entire, decurved margin. On each side there 
are 4 distinet folds, converging towards the gullet, each 


one formed by the compression of 5 or 6 longitudinal bars. 


The nerve ganglion, lying immediately behind 


with the under side of the tunie. 


These are rather broad membranes, with sinuous edges, 
projecting into the branchial sac, which they divide into 
compartments of 6 or 7 spiracles. The transverse bars 
are of 3 different sizes; the largest are membranes of the 
same breadth as the longitudinal bars, and, with them, 
mark off high rectangular compartments, each containing 
two rows of stigmata. These rows are divided by trans- 
verse bars of the second size, while the smallest transverse 
bars cross the spiracles without dividing them. 


The 


The stomach is large, about 7 millim. long and 5 millim. 


intestinal canal lies below the branchial sac. 
broad, with numerous small folds converging towards the 
intestine, which is situated on the left side. The anus has 
numerous outward-bent lobes. 

The generative organs are developed on both sides in 
the shape of long, winding, tube-like glands; they are at- 


muskellaget og har en saadan udstrækning i horisontal ret- 
ning, at de næsten danner en sluttet ring. De er herma- 
phroditiske med æg og sperma udviklet i forskjellige slyng- 
ninger. Æggene er polygonale, og hvert æg er omgivet af 
et lag smaa follikelceller. 

Den blev funden ved Reykjavik. 


Styela uniplicata. nov. sp. 
(«BINGVErno 996) 
Den er omtrent lige bred, som den er høi, ca. 
2em. paa byer kant. Den er fasthæftet med undersiden, 
og begge aabninger sees som hvide kryds paa oversiden. 

Afstanden mellem disse er 7 mm. 

Kappen er paa spiritusexemplarer graabrun, gjennem- 
skinnelig og noget inerusteret med sand. Den har ogsaa 
fine heftetraade, især paa undersiden. 


siddende. 
Omkring ingestionsaabningen er der ca. 60 tentakler, som 
varierer noget i størrelse. 


Aabningerne har begge 4 lapper og er 


De er alle enkle, traadformige, 
og de største findes ret ind for hver af de fire grene af 
krydset i aabningen. é 
Flimmergrubens aabning er balveirkelformig og ligger 
Dette er næsten 
tre gange saa langt som det er bredt, og udsender fortil 
et par tykke nervetraade, som løber tæt udenom tentakel- 
kransen. 

Gjællesækkens rygfold er en helrandet membran, 
bugtet i kanten og bøiet til venstre. Adskilt fra denne 
ved et feldt paa 2 længderibber findes paa hver side en 
dyb fold, dannet af 10 længderibber 
dybe, at de næsten støder sammen inde 1 gjællesækken, og 


tilhøire for nervegangliets forreste del. 


Disse folder er saa 


der dannes saaledes en rørformig kanal af den bagerste 
del af denne. 
men fra siderne, saa dens hulrum aldeles forsvinder, og den 
Mellem endo- 
stylen og de nævnte folder er gjællesækken glat: men der 
Dette er 
tilfældet paa begge sider nær endostylen, 5 længderibber 


Henimod svælget trykkes denne kanal sam- 
staar som en finne udenpaa gjællesækken. 
findes enkelte steder tætstillede længderibber. 


fra denne, og desuden paa veastre side et sted længer inde; 
det er hver gang 4 længderibber, som er rykket sammen. 
Mellem endostylen og de dybe folder findes paa hver side 
ca. 30 længderibber; disse er smale og rager ikke ind i 
gjællesækken; de har et noget uregelmæssigt forløb, kan 
bøie af til siden eller pludselig ophøre. Tverribberne er 


De 


med længderibberne gjællesækken i kvadratiske feldter, hvert 


af to størrelser. største af disse deler i forbindelse 
De mindste tverribber gaar over spi- 
I feldtet mellem de 


dybe folder og rygfolden breder tverribberne sig ud, og 


med 3—4 stigmata. 
raklerne i regelen uden at dele dem. 


stigmatarækkerne smalner af; samtidig gaar ogsaa spirak- 


lerne over i hinanden. Paa høire side af svælget findes 


en spids læbe. 





tached to the muscle stratum, and extend so far in a hori- 
zontal direction, that they form almost a complete circle. 
They are hermaphroditie, having ova and sperm developed 
in different bends. The ova are polygonal, and each one 
is surrounded by a laver of small follieles. 


This species was found at Reykjavik. 


Styela uniplicata, nov. sp. 
(Pl. IV, figs. 19—26). 

It is nearly as broad as it is high, being about 2 
centim. each way. It is attached by the under side, and 
both apertures are visible as white erosses on the upper 
surface, the distance between them being 7 millim. 

In alcohol specimens the tunic is of a greyish brown 
colour, translucent and somewhat inerusted with sand. It 
has also fine attaching filaments. especially on the under 
surface. 

Around 
the branchial orifice there are about 60 tentacles, somewhat 


rarying in size. 


Both the apertures are 4-lobed and sessile. 


They are all simple and filiform, and the 
largest are to be found immediately within of the 
four arms of the cross in the opening. 


aech 


The aperture of the dorsal tubercle is semicireular in 
form, and is situated to the right of the foremost part of: 
the nerve ganglion. This last is almost 3 times as long 
sends out in front a few thick nerve 


fibres. which run just outside the fringe of tentacles. 


as it is broad, and 


The dorsal lamina of the branchial sac is å plain 
membrane with a sinuous edge and curving to the left. 
On each side of, and separated from it by a field of 2 
longitudinal bars. is a deep fold formed of 10 longitudinal 
bars. These folds are so deep that they almost meet in 
the branchial sac, thereby forming out of the hinder portion 
of the Towards the gullet, this 
channel is compressed at the sides, so that its cavity en- 


sac a tube-like channel. 
tirely disappears, and it stands like å pimple outside the 
branchial sac. Between the endostyle and the above-named 
folds, the branchial sac is smooth; but in a few places 
there are closely-set longitudinal bars. This is the case 
on both sides near the endostyle, at a distance of 5 longi- 
tudinal bars from it. and also on the left side at a place 
farther in: in each instance 4 is the number of longitudinal 
bars that are pressed together. Between the endostyle and 
the deep folds, there are about 30 longitudinal bars to be 
found on each side; they are narrow, and do not project 
the branchial They take a somewhat irregular 


course, and may turn off to one side, or cease altogether. 


into SAC. 


The transverse bars are of two sizes. The larger of these, 
in conjunction with the longitudinal bars, divide the bran- 
chial sac into square fields, each with 3 or 4 stigmata. 
The smaller transverse bars cross the spiracles without, as 
a rule, dividing them. In the space between the deep 
folds and the dorsal lamina, the transverse bars become 
broader, and the rows of stigmata narrower, while at the 
To 


same time the spiracles are merged in one another. 
the right of the gullet there is a poimted lip. 


Oesophagus er tynd og ret. Maven er liden, valse- | 
med ca. 12 folder, helt hen til 

tarmen Paa den foldeløse del af maven findes en udbugt- | 
ning, lever, og hele tarmkanalen er omspundet af et fint 


formet som ikke rækker 


netverk. 
derpaa under spids vinkel nedover omtrent til svælget, saa V 


Tarmen stiger paa venstre side ret op og bøier 


atter vertikalt opover og nu lidt høiere end forrige gang. 
Anus er helrandet med ombøiet kant. 


Generationsorganer findes kun paa høire side, og be- 
staar i et firedelt ovarium og spermasække, som omkranser 
hver del af dette. 

Den blev funden den 12te aug. 1878 ved 78.20 N. Br,, 
9.250 ø. L. og paa et dyb af 761m. med temperatur 0.7790. 


Styela uniplicata, var. minuta. 
(PIATV te 26) 

Som en varietet af St. unzplicata opfatter jeg en liden 
aseidie, eylinderformet med diameter ca. 10 mm. og høide 
T mm. 

Kappen er noget lysere end hos den forrige; men den 
er ogsaa her inerusteret og forsynet med hæftetraade nederst. 

Begge aabninger er 4-lappede. Tentaklerne om in- 
gestionsaabningen er afvekslende lange og korte, ca. 20 af 
hver sort. 

Flimmerorganet er hesteskoformet. 

Forøvrig stemmer den med hensyn til gjællesækkens 
og tarmkanalens bygning fuldstændig med den forrige og 
har, ligesom denne, generationsorganer kun paa høire side. 


Efter Kiær er et af slægtsmerkerne hos Styela, at 
den har ,mave uden lever*; men da denne art efter alle 
andre kjendemerker maa være en Styela, falder altsaa til- 
stedeværelsen eller mangelen af lever bort som slægtsmerke. 


Polycarpa libera, Kiær. 
(Se Kiærs beskrivelse). 
Fundet den 29de juni 1877, ved 68.219 N. Br., 10.400 
ø. L. paa et dyb af 836 m. med temperatur —0.709 GC. 


Polycarpa pomaria, Savigny. 
(P1. IV, fig. 27). 
(Hvad synonymi og literatur angaar, slutter jeg 
Kiær). 
Den har form som en afstumpet kegle med basis 
omtrent saa bred som dyrets høide, 2—3 cm. 


mig til 


Den er 


The æsophagus is thin and straight. The stomach is 
small and cylindrical with about 12 folds, which do not 
reach quite as far as to the intestine. There is å process, — 
the liver. — on that part of the stomach which is without 
folds, and the whole of the intestinal tube is enelosed in 
a fine network. The intestine ascends vertically on the 
left side, and then bends at a sharp angle down almost to 
the gullet, then once more vertically upwards, this time 
going a little higher than before. The anus is plain, with 
the edge bent backwards. 

The generattve organs are to be found only on the 
right side, and consist of an ovary divided into 4 parts, 
each part being surrounded by sperm-cells. 

This species was found on Aug. 19th, 1878, in 78.20 
N. Lat. and 9.259 E. Long. at a depth of 761 metres, 
with a temperature of 0.779 C. 


Styela uniplicata, var. minuta. 
(PL. IV, figs. 26). 

A small Ascidian, which I take to be a variety of 
S. uniplicata, eylindrical im shape, with a diameter of 7 
millim. 

The tunic is rather lighter than in the preceding 
specimen; but here too it is inerusted with sand and fur- 
nished with attaching-fibres below. 
The tentacles about the branchial orifice are alter- 
nately long and short, about 20 of each. 

The dorsal tubercle is of a horse-shoe shape. With 
regard to the structure of the branchial sac and the intes- 
tinal canal, there is a similarity with the preceding spe- 
eimen, and like it, the generative organs are only on the 


Both apertures are 4- 
lobed. 


right side. 


According to Kiær, one of the generic characters of 
the Styela is that it has ,a stomach without a liver*; but 
as this species, according to all other characters, must be 
a Styela, the presence or absence of a liver ceases to be 
a generic mark. 


Polycarpa libera, Kiær. 
(Vide Kiær's deseription). 
Found June 29th, 1877, in 68.21" N. Lat. and 10.409 
E. Long. at å depth of 836 metres, with a temperature 
of —0.700 OC. 


Polycarpa pomaria, Savigny. 
(PI. IV, fig. 27). 
(With regard to synonyms and bibliography, I agree with 
Kiær). 
It is in the shape of a truncated cone, the diameter 
of the base measuring about the same as the height, viz. 


fastheftet med hele undersiden. Ingestionsaabningen sidder 
øverst, egestionsaabningen noget længere nede; begge er 
4-lappede. 

Kappen lys brunlig, sterkt rynket, især nederst og 
omkring aabningerne. 


Mange, ugrenede fentakler om ingestionsaabningen. 


Gjællesækken er krummet nederst og har paa hver 
side 4 tydelige folder, som konvergerer mod svælget. Saa- 
vel rygfolden som længderibberne er membraner, helrandede 
og krusede i kanten. 

Maven er tydelig stribet paa sin forreste del, lang 
og bøiet, gaar jevnt over i tarmen, som stiger ret op. 
Anus er halvmaaneformig med mange smale lapper paa den 
indre bue, og færre, bredere påa den ydre. 


Generationsorganer i gjennemsigtige hermaphroditiske 
polycarper, intimt forbundne med muskellaget. 

Fundet den 16de juli 1877, ved 70.559 N. Br., 18.380 
ø. L. paa et dyb af 196 m. med temperatur 5.099 OC. 


Polycarpa comata, Alder. 
(PITV ho 28020) 
Næsten kugleformet med ca. ?em.s diameter. 
Kappen er tynd, med lange heftetraade, hvormed den 
bedækker sig med sand. 
Aabningerne paa korte, retractile siphoner: begge har 
4 lapper. Tentakler lange, ugrenede, ca. 40 i antal 


Flimmerorganet hesteskoformet. 

Gjællesækken har 4 folder paa hver side, som konver- 
gerer mod svælget; hver fold er dannet af 8—10 længde- 
ribber. Saavel disse som rygfolden er helrandede mem- 
braner, krusede i kanten. Rygfolden er bøiet til venstre 
og gaar ned paa venstre side af syælget. 
ribber er der ca. 6 stigmata. 


Mellem to længde- 


kantet; maven liden, valseformig 
Tarmen bøier 
til dorsalsiden og stiger her ret 


Oesophagus kort og 
med ca. 12 folder, ligger 
straks horisontalt tilbage 
op. Dens indre 
Anus er derfor halvmaaneformig; 5 lapper paa indre bue 
og 14 paa den ydre. 


paa venstre side. 


væg er bugtet ind og danner en rende. 


Generationsorganer i polycarper, som er ægformige, 
hermaphroditiske og løst fæstede til muskulaturen. 
Den blev funden sammen med Polycarpa pomaria. 


Paramolgula arctica, nov. sp. 
(P1. IV, fig. 30, 31 og 37). 


Dette er en meget liden ascidie, kugleformet, med 
diameteren varierende fra 6—10 mm. 


Den norske Nordhavsexpedition. 
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between 2? and 3 centim. It is attached by the entire 


The branchial orifice is the uppermost, the 
atrial somewhat lower; both are 4-lobed. 


under surface. 


The tumic is of a light brown colour, very much 
wrinkled, especially below and round the apertures. 

Numerous simple fentacles surround the branchial 
aperture. 

The branchial sac is areched below, and has 4 distinct 
folds on Both 


the dorsal lamina and the longitudinal bars are plain mem- 


ach side converging towards the gullet. 


branes with wavy edges. 

The stomach is distinetly corrugated in the front 
part, is long and ceurved, merging gradually into the inte- 
The anus is erescent- 
shaped, with numerous small lobes on the inner curve, and 


stine, which ascends perpendicularly. 


fewer, broader ones on the outer. 
Generative organs in transparent, hermaphroditie po- 
lycarps, closely connected with the muscle stratum. 
Found on July 16th, 1877, in 70.550 N. Lat. and 
18.38" E. Long. at a depth of 196 metres, with åa tempera- 
ture of 5.099 C. 


Polycarpa comata, Alder. 
(P1. IV, figs. 28, 29). 

Almost globular, with diameter of about 2 centim. 

The tumic is thin with long attachment-fibres, by 
means of which the animal covers itself with sand. 

The upertures are on short, retractile siphons and 
are both 4-lobed. The tentacles are long, not ramified, 
and are about 40 in number. 

The dorsal tubercle is in the form of a horse-shoe. 

The branchial sac has 4 folds on each side, converging 
towards the gullet. Fach fold is composed of from 8 to 
10 longitudinal bars. These, as well as the dorsal lamina, 
are plain membranes, curled at the edge. The dorsal la- 
mina eurves to the left, and descends on the left of the 
gullet. There are about 6 stigmata between two longitu- 
dinal bars. 

The æsophagus is short and angular; the stomach is 
small and eylindrieal, with about 12 folds, and lies on the 
left side. The intestine turns sharply in a horizontal di- 
rection back to the dorsal side, and thence ascends per- 


pendicularly. Its inner wall bulges inwards, and forms aå 
channel. The anus is therefore erescent-shaped, with 5 lobes 


on the inner eurve, and 14 on the outer. 

Generative organs in polycarps which are ovate, her- 
maphroditic and loosely attached to the musculature. 

This species was found together with P. pomaria. 


Paramolgula arctica, nov. sp. 
(PL. IV, figs. 30, 31 and 37). 
This is a very small, globular Aseidian, its diameter 
varying from 6 to 10 millim. 


Kappen er meget tynd og fuldstændig klar og gjen- 
nemsigtig; men den er bedækket med sand, dog ikke tæt- 
tere, end at man kan se lyset tvers igjennem den. Total- 
indtrykket af dyrets farve er, at det er sort; men ser man 
paa de enkelte sandkorn, som bedækker det, har disse 
forskjellig farve. Kun omkring aabningerne er kappen 
fæstet til dyret, og i kontraheret tilstand optar dette kun 
halvdelen af kappens volum og er sterkt sammentrykt fra 
siden. 

Aabningerne sidder tæt ved hinanden paa oversiden, 
paa siphoner, som er ca. I mm lange og vel forsynede 
med muskulatur. 
tionsaabningen 4. Ved basis af mundsiphonen er der en 
tentakellkrans med tentakler af 3 størrelser. 10 store af- 
veksler med ligemange af anden størrelse, medens 20 
rudimentære halverer mellemrummene. Kun de største er 
sammensatte; de er lappede, af udseende som et egeblad; 
de øvrige er traadformede. 

Flimmerorganet er bægerformigt, og nervegangliet er 
temmelig stort, aflangt. 

Gjællesækken er uden folder paa siderne; rygfolden 
dannes af en noget bugtet membran. Paa indsiden af 
gjællesækken er et system af længde- og tverribber, der 


Ingestionsaabningen har 6 lapper, eges- 


sammen danner store rektangulære feldter, høiere end brede. 
Længderibberne, 7 paa hver side, er membraner, som rager 
ind i gjællesækken. Gjællespalterne er ordnede i spiraler, 
som er fladtrykte fra siderne, saa at hele gjællesækken 
er sammensat af rektangulære feldter, som dog ikke staar 
i nogen regelmæssig forbindelse med de feldter, som dannes 
af længde- og tverribberne. 
raklerne, snart inde ved centrum af en spiral og snart ved 
periferien. 


Disse kan sees gjennem spi- 


Tarmkanalen ligger paa venstre side af gjællesækken. 
Anus har to udbøiede læber. 

Generationsorganer findes paa begge sider. paa venstre 
side foran tarmslyngen. 

Da denne art har gjællesæk uden folder og genera- 
tionsorganer paa begge sider, maa den regnes til slægten 
Paramolgula, Traustedt, som hidtil kun har indbefattet den 
ene art Paramolgula Sehulzii, Traustedt. 

Den blev funden den Iste august 1877 ved Jan Mayn 
paa et dyb af 128 m. med temperatur *- 0.69 C. 
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The tunic is very thin and perfectly clear and trans- 
parent; and although covered with sand, this still permits 
of the light being seen throughit. The general impression 
received of the colour of the animal is that is black, but 
on looking at the individual grains of sand that cover it, 
they are seen to have various colours. The tunic is at- 
tached to the animal only round the apertures; and in its 
contracted state, the animal takes up only half the capacity 
of the tunic, and is much eompressed at the sides. 

The apertures are approximate on the upper surface, 
on siphons about 1 millim. in length and well furnished 
with muscles. The branchial aperture is 6-lobed, the atrial 
4-lobed. On the base of the oral siphon there is a fringe 
of tentacles of 3 different sizes. Ten of the largest alter- 
nate with as many of the medium size, while 20 rudimen- 
tary tentacles divide the interspaces. Only the largest are 
composite, being in appearance lobed like an oak-leaf. 
The remainder are filiform. 

The dorsal tentacle is cup-shaped, and tbe nerve 
ganglion rather large and oblong. 

The sides of the branchial sac are not plicated; the 
dorsal lamina is formed of a somewhat wary membrane. 
On the interior of the branchial sac there is a network of 
longitudinal and transverse bars, which together form large 
rectangular compartments, higher than they are broad. 
The longitudinal bars, 7 on each side, are membranes 
which project into the branchial sac. The branchial stig- 
mata are arranged in spirals which are compressed laterally, 
so that the whole of the branchial sac is composed of 
rectangular compartments, which, however, have no regular 
connection with the compartments formed by the longitudinal 
and transverse bars. The latter can be seen through the 
spiracles, now in the centre of a spiral, now at the periphery. 
The intestinal canal lies to the left of the branchial 
The anus has 2? outward-curving lips. 

The generative organs are on both sides, on the left 
side in front of the loop of the intestine. 


SAC. 


As this species has a branchial sac without folds, 
and generative organs on both sides, it must be classed 
in the family Paramolgula, Traustedt, which has hitherto 
contained only the one species, P. Schulzii, Traustedt. 

Found on Aug. lst, 1877, near Jan Mayen, at åa 
depth of 128 metres; temperature, — 0.69 UC. 





IL Aseidiae compositae. 


Nordhavsexpeditionens materiale af sammensatte as- 
cidier bestaar af 10 arter, som representerer familierne: 
Botryllidae, Distomidae, 
Polystyelidae. 

Arterne er følgende: 
Fam. Botryllidae: Sarcobotrylloides aureum, Sars. : 
Fam. Distomidae: Distoma erystallinum, Renier. 

Fam. Polyelinidae: Amaroucium mutabile, Sars. 


Polyclinidae, Didemnidae og 


subacutum?, v. Drasche 
Synoicum turgens, Phipps. 
Å inerustatum, Huitfeldt. 
Fam. Didemnidae: Didemnum niveum, Giard. 
Fam. Polystyelidae: Goodsiria coceinea, Cunningham. 
Foruden disse findes ogsaa to usikre arter af Distoma. 


Blandt Huitfeldts ,Norges Synascidier* staar op- 

ført: 
Sarcobotrylloides aureum, 
Distoma erystallinum, 
Amaroucium mutabile, og 
Synoicium inerustatum. 

Af Nordhavsexpeditionens exemplarer er Distoma 
erystallimm fundet ved Storeggen, Sarcobotr. aureum ved 
Spitsbergen; men for de to andres saavel som for flere af 
de øvrige arters vedkommende er fortegnelsen over finde- 
steder gaaet tabt. 

En art, Amaroucium subacutum, er fundet ved 
Reykjavik, Synoicum turgens ved Beeren Island og Good- 
siria coccined ved Spitsbergen. 

For de arters vedkommende, som er beskrevne af 
Huitfeldt, henviser jeg blot til denne beskrivelse. 


Sarcobotrylloides aureum, Sars. 
(Se Huitfeldt). 
En liden koloni af denne art fandtes sammen med 
Goodsiria eoceinea ved Spitsbergen. 


IL. Ascidie compositæ, 


The North Atlantic Expedition collection of Com- 
pound Aseidiæ comprises 10 species, representing the 
families Botryllidæ, Distomidæ, Polyclinidæ, Didemnidæ 
and Polystyelidæ. 

The species are as follow: 

Fam. Botryllidæ: Sarcobotrylloides aureum, Sars. 
s Distomidæe: Distoma erystallinum, Renier. 
s  Polyelinide: Amaroucium mutabile, Sars. 
på & subacutum, v. Drasche. 
Synoicum turgens, Phipps. 
Å inerustatum, Huitfeldt. 
Didemnide: Didemnum niveum, Giard. 


” " 


»  Polystyelide, Goodsiria coceinea, Cunningham. 
In addition to these, there are two uncertain species 
of. Distoma. 
In Huitfeldts 
mentioned : 


Norwegian Synascidia* there are 


Sareobotrylloides aureum, 
Distoma erystallinum, 
Amaroucium mutabile, and 
Synoicum inerustatum. 

Of the North Atlantic Expedition's specimens, Distoma 
erystallinum was found at Storeggen, and Sarcobotrylloides 
aureum wear Spitzbergen; but the memorandum of the 
places where the other two, and several of the remaining 
species were found, has been lost. 
subacutum was found at Reykjavik, 
Synoteum turgens near Beeren Island, and Goodsiria coc- 
cinea near Spitzbergen. 

With regard to the species described by Huitfeldt, 
the reader is referred to the paper by that author. 


; Amaroucium 


Sarcobotrylloides aureum, Sars. 
(Vide Huitfeldt). 
Å small colony of this species was found, together 
with Goodsiria coccinea, near Spitzbergen. 


Distoma crystallinum, Renier. 
(Se Huitfeldt). 
En ægformet koloni, ca. 3 cm. høi og 2 cm. bred, 
blev fundet ved Storeggen. 


Amaroucium mutabile, Sars. 
(Se Huitfeldt). 
En koloni, af størrelse som en stor nød, graaagtig 
med de enkelte individer synlige som lyse punkter inde i 
kolonien. 


Amaroucium subacutum(?), v. Drasche. 

Kolonierne er uregelmæssig formede, som overtræk 
paa tang, 9—7 mm. tykke. Paa spiritusexemplarer er de 
graa, gjennemsigtige, noget inerusterede med sand, og de 
enkelte individer skinner igjennem, gule, opretstaaende, 
2—3 mm. lange. 

Systemerne er uregelmæssige. 

Ingestionsaabningen er omgivet af 6 tænder; egestions- 
aabningen har en lang analtunge. 

Der er 10—12 rækker af gjællespalter. 

Maven har 5 langsgaaende, dybe folder. 

Postabdomen er lang, ustilket og ofte tvundet. 

Hvad koloniernes størrelse angaar, afviger denne art 
betydelig fra Am. subacutum og den burde maaske opføres 
som en ny art; men da konserveringen ikke tilsteder nogen 
mere indgaaende undersøgelse af de enkelte individers 
anatomi, anser jeg det for rigtigst at henføre den til 
denne art, som den 1 hvert fald viser stor lighed med. 


Flere kolonier af den blev fundet ved Reykjavik. 


Synoicum turgens, Phipps. 
(P1. IV, fig. 36). 

En levende koloni af denne art er afbildet af pro- 
fessor G. 0. Sars i naturlig størrelse (Pl. II, fig. 36). 
Den har en temmelig frisk gul farve. 

Den blev fundet den 4de juli 1878 ved 74,10" N. 
Br., 18.519 ø. L., paa et dyb af 64 m. med temperatur 
ILslD (Og 


- 


Synoicum incrustatum, Huitfeldt. 
(Se Huitfeldt). 
Af denne art fandtes flere eylinderformede kolonier, 
med diameter, lig høide, varierende mellem 0.5 cm. og I 
em. Cormus er graa og gjennemsigtig. Siderne er riflede 


Distoma crystallinum, Renier. 
(Vide Huitfeldt). 
An ege-shaped colony, about 3 em. high and ? cm. 
broad, was found at Storeggen. 


Amaroucium mutabile, Sars. 
(Vide Huitfeldt). 
Å colony, about the size of a large hazel-nut, greyish 
in colour, with the individual animals appearing as light - 
spots within the colony. 


Amaroucium subacutum(?), v. Drasche. 

The colonies are irregularly formed, investing sea- 
weed, from 5 to 7 millim. thick. Spirit specimens are 
grey, and transparent, somewhat inerusted with sand, and the 
individual animals are seen through in a vertieal position, 
from 2 to 3 millim. in height, and of a yellow colour. 

The systems are irregular. 

The branchial orifice is surrounded by 6 teeth; the 
atrial has å long anal languet. 

There are from 10 to 12 rows of branchial stigmata. 

The stomach has 5 deep longitudinal folds. 

The post-abdomen is long, sessile and often twisted. 

With regard to the size of the colonies, this species 
differs considerably from Å. subaeutum, and ought perhaps 
to be classed as a new species; but as the state of pre 
servation does not allow of any minute examination of the 
anatomy of the individual specimens, I consider it best to 
include it in this species, as there is at all events å great 
similarity between them. 

Several colonies were found at Reykjavik. 


Synoicum turgens, Phipps. 
(PI. IV, fig. 36). 

The fig. is drawn by Prof. G. 0. Sars from a living 
colony of this species, the natural size. The specimen is 
of a rather bright yellow colour. 

It was found on July 4th, 1878 in 74.109 N. Lat. 
and 18.51" E. Long. at a depth of 64 metres, with a 
temperature of 1.19 OG. 


Synoicum incrustatum, Huitfeldt. 
(Vide Huitfeldt). 
There were several cylindrical colonies of this species, 
with the diameter equal to the height, varying between 
0.5 centim. and 1 eentim. The cormus is grey and transparent. 


paa langs, og paa overfladen er der smaa forhøininger, 
svarende til hvert individ; disse sees igjennem, hvide op- 
retstaaende. 


Didemnum niveum, Giard. 

Cormus er melkehvid, '>—1 em. tyk, findes som 
overtræk paa tang og koraller. Overfladen er ujevn, da 
den bugter sig ud omkring hvert individs ingestionsaabning. 
Stjerneformige kalkspicula er -udbredt overalt, men i over- 
veiende mængde langs koloniens overflade. 


Individerne sidder i et enkelt lag langs overfladen og 
lodret paa denne. 

Ing. aabmingen har 6 lapper. 

3 rækker gjællespalter findes. Overgangen fra thorax 
til abdomen er meget trang, og den skjules næsten af en 
kugleformig ansamling af kalkspicula paa dorsalsiden. 
Nedenfor udbreder abdomen sig til et volum, flere gange 
saa stort som thorax. 

Maven er glat. 
om testikelen. 

Flere larver findes liggende i cormus, inden for det 


overfladiske lag. 


Vas deferens gjør "7—8 slyngninger 


Goodsiria coccinea, Cunningham. 
(PI. IV, fig. 32—314). 
Syn. Goodsiria borealis, Gottschaldt? 

Af denne art blev der paa to forskjellige stationer 
fundet en del kolonier, som varierer meget 1 størrelse. 
Den største af kolonierne er afbildet af professor G. 0. 
Sars i naturlig størrelse (fig. 32 a). Den største udstræk- 
ning af ellipserne paa overfladen af 
mellem 3 mm og 10 mm, medens afstanden mellem aab- 


denne varierer 
ningerne er temmelig konstant, 2—3 mm. 

De øvrige kolonier er mindre, lige ned til en, som 
kun bestod af to individer. ca. 5 mm paa hver kant. 

Farven er paa levende kolonier jgulrød, paa spiritus- 
eksemplarer graa med blaaligt skjær. 

Begge aabninger har 4 lapper, som ikke er lige store. 
Tentaklerne om ingestionsaabningen er lange, traadformige, 
ea. 40 i antal. Omkring egestionsaabningen findes ogsaa 
en række meget smaa, enkle tentakler. 

Flimmergruben er bægerformig, og nervegangliet er 
beliggende et stykke bag denne; det er aflangt. 

Gjællesækken er uden folder paa siderne; rygfolden 
er en foldet, helrandet membran, temmelig bred. NSaavel 
længderibberne (4 paa hver side) som tverribberne er 
De deler gjællesækken i lave rektangler med 
Feldtet nærmest rygfolden er noget 


membraner. 
B—6 stigmata i hvert. 
bredere end de øvrige. 


The sides are corrugated longitudinally, and there are 
small prominencees on the upper surface, corresponding to 
the individual members, which are in a vertical position, 
and shine through white. 


; Didemnum niveum, Giard. 

The cormus is of a milky white colour, from 1/» to 1 
centim. thick. It is found covering seaweed and corals. 
The surface is uneven, as it bulges out round the branchial 
orificee of each animal. Stellate caleareous spicules are 
seattered all over, most thickly along the upper surface of 
the colony. 

The separate members lie in a single layer along the 
upper surface, and perpendicular to it. 

The branchial orifice is 6-lobed. 

The transi- 
tion from the thorax to the abdomen is very narrow, and 


almost hidden by a globular aceumulation of calcareous 


There are 3 rows of branchial stigmata. 


spicules on the dorsal side. Below, the abdomen expands 
to å bulk several times as large as that of the thorax. 
The stomach is smooth. The vas deferens makes 7 
or 8 windings round the testicle. 
Several larvæ are lying in the test, below the super- 
ficial stratum. 


Goodsiria coccinea, Cunningham. 
(Pl. IV, figs. 32—34). 
Syn. Goodsiria borealis, Gottschaldt ? 

A few colonies of this species were found at two 
different stations, varying greatly in size. The largest of 
the colonies has been figured by Prof. G. 0. Sars, the 
natural size (fig. 32 a). The greatest extent of the ellipses 
on its surface varies between 3 and 10 millim., while the 
distance between the apertures is generally constant, viz. 
2 or 3 millim. 

The other colonies are smaller, one consisting of 
only 2 members, each edge measuring about 5 millim. 

In the living colony the colour is a yellowish red, in 
preserved specimens it is grey with a bluish tinge. 

Both the apertures have 4 lobes, which are unequal 
The tentacles round the oral orifice are long and 
There is also å fringe of 


in size. 
filiform, numbering about 40. 
very small simple tentacles round the atrial orifice. 

The dorsal tuberdle is eup-shaped, and the nerve 
ganglion, which is oblong, is situated a little behind it. 

The branchial sac has no folds on the sides; the 
dorsal lamina is a folded, rather broad, plain membrane. 
Both the longitudinal bars ( on each side) and the trans- 
verse bars are membranes. They divide the branehial sac 
into low rectangles, with 5 or 6 stigmata in each. The 
compartment nearest to the dorsal lamina is rather broader 
than the others. 


Oesophagus er meget vid, bøiet, længer end maven, 
som er næsten kugleformet med 10 dybe folder. Den er 
forsynet med lever. Tarmen gjør først en bue forover og 
bøier derpaa paa venstre side af gjællesækken horisontalt 
over til den dorsale side, hvor den stiger ret op. Amnus 
er helrandet med udoverbøiet kant. 

Generationsorganer findes i smaa polycarper i”muskel- 
laget. 

Størrelsen af ellipserne paa overfladen afviger fra de 
tal, Herdman har opgivet for Goodsiria coceinea, endnu 
mer end det er tilfælde med G. borealis, Gottschaldt. 
Men da variationerne er saa betydelige inden en enkelt 
koloni, som ovenfor anført, og da Herdman udtrykkelig 
anfører, at tallene ikke maa betragtes som almindelige, anser 
jeg det ikke for rimeligt at grunde nogen ny art paa denne basis. 

Kolonier af denne art blev fundne: den 7de juli 1878 
ved 72.279 N. Br, 20.510 ø. L. paa et dyb af 349 m. med 
temperatur 3.50 C. og den dte aug. 1878 ved 76.19" N. 
Br., 15.420 ø. L. paa et dyb af 128 m. med temperatur 
0.449 C. 


Literatur. 
Udenfor den af Kiær og Huitfeldt anførte literatur 
har jeg til mine undersøgelser væsentlig benyttet: 
Kiær, Johan: Oversigt over Norges Ascidae simplices. 
Herdman, W. A.: Notes on British Tunicata. (The journ. 
of Linnean Soc. Zoology. Vol. 24. 1893). 
Gottschaldt: Die Synascidien der Bremerexpedition nach 
Spitzbergen. (Jen. Zeitschr. Bd. 28. 1894). 
Heiden, H.: Aseidiae aggregatae und Ascidiae compositae 
Insel Menorca. (Zool. Jahrb. Abth. 
7 Bd. 3 H. 1893) 


von der 
f. Systematik ete. 
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The æsophagus is very wide, flexed, and longer than 
the stomach, which is almost globular, with 10 deep folds. 
It is furnished with a liver. The intestine first makes a 
bend in front, then turns to the left of the branchial sac 
horizontally over to the dorsal side, where it ascends 
vertically. The anus is plain, with the margin bent outwards. 

The generative organs are found in small polyearps 
in the muscular stratum. 

The size of the ellipses on the surface differs from 
the figures given by Herdman for Goodsiria coceinea, even 
more than is the case with G. borealis, Gottsechaldt; but 
as there is such considerable variation in a single colony, 
as mentioned above, and as Herdman expressly states that 
these figures must not be regarded as general, I see no 
reason for establishing a new species on this basis. 

Colonies of this species were found on July Tth, 
1878, in 72.270 N. Lat. and 20.510 FE. Long. at a depth 
of 349 metres, with a temperature of 3.59 C.; and on Aug. 
Sth, 1878, in 76.199 N. Lat. and 15.49 EFE. Long. at å 
depth of 128 metres, with a temperature of 0.449 GC. 


Bibliography. 

In addition to the above-mentioned works by Kiær, 
and Huitfeldt, I have principally used in my investigations: 
Kiær, Johan: Oversigt over Norges Ascidiae simplices. 
Herdman, W. A.: Notes on British Tunicata. (Journ. of 

Linnæan Society. Zoology. Vol. 24. 1893). 
Gottschaldt: Die Synascidien der Bremerexpedition nach 
Spitzbergen (Jen. Zeitschr. Bd. 28. 1894). 
Heiden, H.: Aseidiæ aggregatæ und Ascidiæ compositæ 
von der Insel Minorca. (Zool. Jahrb. Abth. f. 
Systematik, etc. 7 Bd. 3 H. 1893). 


Forklaring til figurerne. 


For samtlige figurer gjælder følgende betegnelser: 
t = tentakler, ms = muskulatur; f = flimmersøm, fl = 
flimmerorgan, ng = nerveganglion, n = nervetraad, r = 
rygfold, lr. = længderibber; tv.r. = tverribber, st. = stig- 
mata, oe = oesophagus, m = mave, I = lever, ta = tarm, 
ov = ovarium, sp = spermasække. - 

Plade III. 

Fig. 1 (Ciona gelatinosa. Nat. st. Udført af prof. Sars 


efter levende individ. 


2—3 Ascidiella patula. Nat. st. 


4 


(Lo) 


10 


do. do Flimmersøm og flimmer- 
OcrOp >: 
Styela rustica? Nat. st. 
efter levende individ. 
Styela bathybia. Nat. st. 
Den samme. Parti af tentakelkransen om ing. 
aabn. Oec. 1, Obj. 1. 

Styela bathybia. Stykke af rygfolden, samme 
forst. som fig. 7. 
Styela bathybia. 
reste feldt paa 
fold, IV. og V. 


grube. 


Udført af prof. Sars 


Stykke af gjællesækken, for- 
høire side, viser fjerde og dte 
Oc. 4, Obj. 1. 


Styela bathybia. Regelmæssigt stykke af gjælle- 


sækken. 

Styela bathybia. Anus 
do. do. Generationsorg. paa høire side. 
do. do. do. paa venstre side. 


Snit gjennem gen. org. paa høire side. Oec. I, 
Obj. 3. 

Styela cylindriformis. Nat. st. 

Parti af den samme, som viser tentaklerne, flim- 
merorg. og det øverste af gjællesækken. Oc. 1, 
Obj 1. 

Den samme, stykke af gjællesækken. Oc.4, Obj. 1. 


Den samme. Maven, forstørret. 


Explanation of the Figures, 


The following abbreviations are employed in all the 


figures: t = tentaeles, ms = musculature, f = peripha- 
ryngeal band, fl =-dorsal tubercle, ng = nerve ganglion, 
n = nerve-fibre, r = dorsal lamina. lr = longitudinal bars, 
tv.r = transverse bars, st = stigmata, oe = æsophagus, 
m = stomach, 1 = liver, ta = tintestine, ov = ovary, 
sp. = sperm-cells. 
Plate III. 
Fig. 1 GCiona gelatinosa. Natural size. Drawn by 
Prof. Sars from a living specimen. 
2  Ascidiella patula. Natural size. 
; 3 do. do. 
- 4 do. do. Peripharyngeal band, and 
dorsal tuberele. Oec. 1, Obj. 3. 
; 5  Styela rustica(?) Nat. size. Drawn by Prof. 
Sars from a living specimen. 

6 Styela bathybia. Nat. size. 

; T do. do. Part of the tentacular fringe 
round tbe branchial orifice. Oe. 1, Obj. 1. 

5 8 Styela bathybia. Part of the dorsal lamina, 
magnified with the same power as fig. 7. 

; 9 Styela bathybia. Part of the branchial sac, the 
foremost compartment on the right side showing 
the fourth and fifth folds, IV. and V. Oe. 4, 
Obl 

10  Styela bathybia. A regular piece of the bran- 
ehial sac. 

p 11 Styela bathybia. Anus. 
, 12 do. do. Generative organ on right side. 

13 do. do. do. do. on left side. 

14 do. do. Section of right generative 
organ. 

: 15 Styela cylindriformis. Nat size. 

16 Portion of the same, showing tentacles, dorsal 
tuberele, and the upper part of the branchial 
sac OceMObjøll? 

17  Thesame; portion of branchial sac. Oc. 4, Obj. 1. 

; 18 The same; stomach. enlarged. 


” 


Plade IV. 


Styela uniplicata, nat. st. 
do. do. Tentakler 
OcrPRObj nt 
Styela uniplicata. Parti af gjællesækken med 
rygfolden og de dybe folder paa siderne, seet 
indenfra. Den bagerste, sammentrængte del er 
bøiet til siden og viser sig som en skygge under 
gjællesækken. Oec. 1, Obj. 1. 


og flimmerorgan. 


Styela uniplicata. Regelmæssigt parti af gjælle- 
sækken. Oec. 4, Obj. 1. 
Styela uniplicata. Parti af tarmkanalen. 


do. do. Anus. 
do. do. Generationsorgan. 
do. do. var. minutd, nat. st. 


Polycarpa pomaria, nat. st. 
Polycarpa comata, nat. st. 


do. do.  Anus. 
Paramolgula arctica, tentakler, flimmerorg. og 
nerveganglion. Oe. 1, Obj. 1. 
Paramolgula arctica. Stykke af gjællesækken. 
Oc. 4, Obj. 1. 
og b. Goodsiria coccimea, a, nat. st., b, for- 


størret. Udførte af prof. Sars efterlevende koloni. 
Goodsiria coceinea. Stykke af gjællesækken. 
Oe: 4, Obj. 1. 

Goodsiria coccined. Stykke af tarmkanalen. 
Distoma sp.(2) nat. st. 
Synoicum turgens. Nat. st. 
Sars efter levende koloni. 
Paramolgula arctica, nat. st. 


Udført af prof. 
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Plate I. 


Nat. size. 
Tentacles and dorsal tuberele. 


Styela uniplicata. 
do. do. 
Ge Nl Olsjj 
Styela uniplicata. Part of branchial sac with 
dorsal lamina and deep folds at the side, as 
seen from within. The hindmost compressed 
portion is turned to one side, and appears like 
a shadow beneath the branchial sac. Oe. 1, 

Obj. 1. 
Styela uniplicata. Å regular part of the bran- 
chial sac. Oec. 4, Obj. 1. 


Styela uniplicata. Part of intestinal canal. 
do. do. Anus. 
do. do. Generative organs. 
do. do. var. minuta. Nat. size. 


Nat. size. 
Nat. size. 
Anus. 

Tentacles, dorsal tuberele 
OeFObj ik 


Part of branchial sac. 


Polycarpa pomaria. 
Polycarpa comata. 
do. do. 
Paramolgula arctica. 
and nerve ganglion. 
Paramolgula arctica. 
Oc. 4, Obj. 1. 
and b Goodsiria coccinea, å, nat. size; b, mag- 
nified. Drawn by Prof. Sars from a living colony. 
Goodsiria coccinea. Part of branchial sac. Oe. 
Ob 
Goodsiria coccinea. Part of intestinal canal. 
Distoma sp.(2) Nat. size. 
Synoteum turgens. Nat. size. 
Sars from a living colony. 
FParamolgula arctica. Nat. size. 


Drawn by Prof. 
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Den følgende fortegnelse er hovedsagelig kun et ud- 
drag af mit tidligere arbeide, .Oversigt over Norges Åsci- 
diae simplices**), hvortil henvises. De nye tillæg, jeg har 
kunnet gjøre, skyldes hr. stipendiat Huitfeldt-Kaas, som 
ifjor skrabede ved Nordland, Finmarken og i Trondhjems- 
fjorden og velvillig har overladt mig de indsamlede Mon- 
aseidier til undersøgelse. Dette arktiske materiale frembød 
meget. af interesse, og da der ogsaa i de par sidste aar er 
udkommet flere arbeider, der dels direkte behandler vor 
tunicatfauna dels faunaer, som staar vor meget nær, vil de 
følgende tillæg og bemærkninger ikke være uden interesse. 


Jeg maa her faa lov til at udtale min tak til hr. pro- 
fessor R. Hertwig, paa hvis laboratorium min lille afhandling 
er udarbeidet, for hans interesse og hjælp, samt hrr. dr. 
Maas og stipendiat Huitfeldt-Kaas for deres beredvillige over- 
ladelse af de af dem indsamlede arktiske Ascidiae simplices. 


Miinchen, 25de November 1895. 


1) Christiania Vid. Selsk. Forhandl. 1893, No. 9, pag. 1—105, tab. 
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The following list is prineipally only an extract from 
my earlier work, ,.Oversigt over Norges Ascidiae simplices*)) 
(A Survey of the Ascidiæ simplices of Norway), to which 
the reader is referred. For the additions which I have 
been enabled to make, I am indebted to Mr. Huitfeldt- 
Kaas, who was dredging last year on the Nordland and 
Finmark coasts and in the Trondhjem Fjord, and who has 
kindly handed over to me for examination, the Monascidiæ 
then collected. This arctic material presented much that 
was of interest, and as, during the last few years, there 
have also appeared several works partly dealing directly 
with the Norwegian tunicate fauna partly with faunæ tbat 
are very nearly allied to the Norwegian, the following 
supplement and remarks will not be devoid of interest. 

I must here be allowed to express my thanks to Pro- 
fessor R. Hertwig, in whose laboretory my lttle treatise 
has been prepared, for his interest and help; and also to 
Dr. Maas and Mr. Huitfeldt-Kaas for so readily submitting 
to me arctic Ascidiæ simplices eolleeted by them. 


Munich, 25th November, 1895. 


1) Christiania Vid. Selsk. Forhandl. 1893, No. 9, pp. 1—105. PI. 
I-IV. 





Den norske Nordhavsexpedition. Johan Kiær: Fortegn, over Norges Ascidiæ simplices. 1 


Mi forrige arbeide, ,.Oversigt over Norges Ascidiae 
simplices*, hvortil under de fleste arter er henvist, kaldes 
overalt kun ,.Oversigt*. Følgende fra 1893 udkomne arbei- 
der er af særlig iuteresse for kjendskabet af Norges Asci- 
diae simplices og deres geografiske udbredelse og eiteres 1 
teksten i forkortet form: 


Herdman, Notes on British Tunicata, II (Journal af Lin- 
nean Society, Zoology, vol. XXIV, 1894, pag. 
431). 
Især vigtig ved revision af de af Alder & 
Hancock beskrevne Asceidier samt hans bemærk- 
ninger til et par norske Styela-former. 


Jacobsohn, Ueber d. Tunicaten d. weissen Meeres. (Tra- 
vaux de la soc. d. Natural. d. St. Petersbourg, 
Sect. d. Zoolog. vol. XXIII, Petersb. 1892, 
pag. 156). 
En kort fortegnelse med revision af Wagners 
arter; russisk tekst med kort tysk 168:tmé. 


Norman, Å month on the Trondhjem Fiord. (Annals a 
Mag. af Nat. Hist. Gth Ser. vol. 12, 1893, 
pag. 443). 

Resultatet af hans skrabninger i Trondhjems- 
fjorden. Herdman har bestemt Ascidierne og 
angiver 2 for vor fauna nye arter. 

Traustedt, ,Ascidiae simplices* i ,,Det videnskabelige ud- 
bytte af kanonbaaden ,Hauch's* togter*. Bd. 
V. Kjøbenh. 18938, pag. 309. 

Kort fortegnelse over samtlige ved Danmark 

fundne Ascidiae simplices. 


M, previous work, ,.Oversigt over Norges Aseidiae 
simplices*, to which reference is made under most of the 
species, Is in every case called only ,.Oversigt*. The fol- 
lowing works, published since 1893 are of especial interest 
in making acquaintance with the Norwegian Ascidiæ sim- 
plices and their geographical distribution, and are eited im 
the text in an abbreviated form. 

Herdman, Notes on British Tunicata, IT (Journal of Lin- 
nean Society, Zoology, Vol. XXIV, 1894, p. 431). 


Especially important on account of the As- 
eidiæ described by Alder and Hancock, and the 
authors remarks on a few Norwegian Styela 
forms. 

Jacobsolm, Ueber d. Tunicaten d. weissen Meeres. (Tra- 
vaux de la soc. d. Natural d. St. Pétersbourg, 
Sect. d. Zoolog. Vol. XXIII, Pétersb. 1892, 
p- 156). 

A short list with a revision of Wagner's 
species; Russian text, with a short German 
résumé. 

Norman, A Month on the Trondhjem Fjord. (Annals a 
Mag. of Nat. Hist. 6th Ser. Vol. 12, 11893. 
p- 443). 

The result of dredgings in the Trondhjem 
Fjord. Herdman has determined the Aseidians, 
and gives 2 species new to the Norwegian fauna. 

Traustedt, ,Ascidiæ simplices* in ,Det videnskabelige ud- 
bytte af Kanonbaaden ,Hauchs* togter*. Bd. 
V., Copenh. 1893, p. 309. 

A short list of all Ascidiæ simplices found 

on the coasts of Denmark. 


Fam. 1 Ascidiae, Herdman. 


Ciona, Flem. 


i. Giona intestinalis, Lin. 


Traustedt, Ascidiae simplices, ,Hauch* V. 
Norman, Å month on the Trondhjemsfjord. 


Efter Herdmans sidste undersøgelser!) maa Ciona 
Jascicularis, Hnk, opfattes som egen art; men da Herdman 
hverken omtaler eller afbilder kjønsorganer, synes det ikke 
udelukket, at det kun er unger af Ciona intestinalis, Lin. 

Udbredelse: Ved Norge overalt yderst almindelig 
lige fra Christianiafjorden til Nordkap, ja ogsaa ved Øst- 
finmarken, især paa Zostera marina og laminarier. Medens 
den ved det sydlige Norge synes at optræde kun paa ganske 
grundt vand (til ca. 20m.) gaar den mod Nord dybere, 
65—130 m. i Trondhjemsfjorden (Norman) og 165 m. i 
Karahavet (Traustedt). 


Roule. 


Ascidiella, 


Jeg har i ,Oversigt* pag. 
at Roules slægt Ascidiella*) ikke danner nogen skarpt be- 
grændset gruppe, og at af vore former Å. obliqua, Ald. 
danner en overgang fra Ascidiella til Ascidia; 
form findes nemlig ingen postbucal dorsalfold, og nerve- 
vangliet ligger tæt bag tlimregruben, dog 1 større afstand 
end ringfurens bredde; derimod finder man store papiiler 


21 gjort opmærksom paa, 


hos denne 


paa. krydsningspunkterne af ribberne og nyrekonkrementerne 
Hos Ascidia OPE! 


stilles under Ascidiella, danner 


findes kun i VENOsSd, 
Mill., der af Herdman*) 
nervegangliets beliggenhed den eneste lighed med denne 
slægt; afstanden er dog ogsaa her større end ringfurens 
bredde, ca. 0.5 mm. hos et 50 mm. høit exemplar (tab. V, 
fig. 2). Venosa har derimod en meget lang postbucal dor- 


tarmvægeene. 


1") W. A. Herdman, Notes on British Tunicata. IL. pag. 441. 

* Roule, Recherches sur les Ascidies simples des cötes de Provence, 
I. Phallusiadées (Annales du Mus. dhist. Marseille. 
Zoologie. Tom. IT, Marseille 198485, pag. 500). 

% Herdman, Notes on Britisb Tunicata, IT, pag. 432. 


nat. de 


| 


Fam. 1 Aseidiæ, Herdman. 


Ciona, Flem. 


1. Ciona intestinalis, Lin. 


Traustedt, Ascidiæ simplices, ,Hauch* V. 
Norman, Å Month on the Trondhjem Fjord. 


According to Herdman's last examination!), Ciona 
Jascicularis, Hnk, must be regarded as a separate species; 
but as that author gives neither description nor figures of 
the sexual organs, the possibility of its being the young of 
Ciona intestinalis, Lin. does not seem to be excluded. 

Distribution. Very general along the whole Norwe- 
gian coast from the Christiania Fjord to the North Cape, 
and also in East Finmark, generally on Zostera marina 
and Laminaria.  Whereas in southern Norway it seems to 
oceur only in quite shallow water (up to about 20 m.) to- 
wards the north it «oes deeper, viz. from 65 to 130 m. in 
the Trondhjem Fjord (Norman) and 165m. in the Kara 
Sea (Traustedt). 


Ascidiella, Roule. 


In ,Oversigt*, p. 21, I drew attention to the fact 
that Roule's genus Ascidiella*) does not form any sharply- 
defined group, and that, among the Norwegian forms, Å. 
obliqua. Ald. forms a transition from Ascidiella to Ascidia, 
for it possesses no post-buccal dorsal lamina, and the 
nerve-ganglion lies close behind the dorsal tuberele. the 
distance being, however, greater than the breadth of the 
peripharyngeal band. On the other hand, large papillæ 
are found at the crossing of the bars, and kidney conere- 
ments only in the intestinal wall. In Ascidia venosa, 0. 
F. Mull. which Herdman?*) classes under Ascidiella, the 
situation of the nerve-ganglion forms the only resemblance 
to tbat genus; but the distance here too, is greater than 
the breadth of the peripharyngeal bands about 0.5 mm. in 


1) W. A. Herdman, Notes on British Tunicata, II. p. 441. 

*) Roule, Recherches sur les Ascidies simples des cötes de Provence, 
I. Phallusiadées (Annales du Mus. d'hist. nat. de Marseille). 
Zoologie. Tome II, Marseille, 18S1—85, p. 590. 

3) Herdman, Notes on British Tunicata, IT, p. 432. 
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salfold (tab. V, fig. 1) og store papiller i gjællesækken, 
som har 3 tværribber af 2den orden mellem 2 af ste, alt- 
san ganske som de typiske Ascidia-arter.  Herdman anfører, 
at gjællesækken mangler den almindelige fine foldning, som 
findes hos de typiske former saavel af Ascidia som Asci- 
diella. 
gjællesækken fint foldet, omend denne foldning ikke var saa 
Som ovenfor nævnt taler kun nerve- 


Hos de af mig undersøgte exemplarer var dog 


stærk som almindelig. 
vangliets beliggenhed for denne arts slægtskab med Asci- 
diella; dette afsvækkes dog ganske, naar man tager hensyn 
til, hvor variabelt dette forhold er hos Ascidia. Hos vore 
øvrige arter af denne slægt er afstanden hos complanata, 
Fabr. ca. */;9 af kroppens længde (0.5 mm. hos et 29 mm. 
høit ex.), hos gelatinosa, Kiær og longisiphonata, Kiær 
30/23 hos conchilega, O. F. Mill. '/g og endelig hos 
mentula, Lin. endnu mere. Hvis efter dette en grændse 
skulde trækkes, maatte det nærmest ske mellem complanata 
og gelatinosa; dog er complanata efter sin hele øvrige byg- 
ning en ægte Ascidia. Da de øvrige karakterer, Roule 
opstiller for Ascidiella, ogsaa varierer stærkt, bliver en 
erændse mellem de to slægter umulig at trække og vil altid 
blive unaturlig. Uagtet jeg derfor tror, at Roules slægt 
neppe kan opretholdes, har jeg foreløbig beholdt den, nær- 
mest som en subgenus, for en gruppe meget nærstaaende 
former, der udmærker sig ved følgende 5 karakterer: 

1. Nervegangliet næsten direkte over flimregruben. 


2. Dorsalfolden standser ved svælget. 
Papillerne i gjællesækken ganske eller næsten fuldstæn- 


Oo 


digt reducerede. 


Alle vore Åscidiella-arter er nær beslægtede. Å. vir- 
ginea, O. F. Mill. maa ansees som distinkt art; Å. patula, 
O. F. Mill. staar derimod aspersa, Q. F. Mill. saa nær, 
at dens berettigelse maaske er tvivlsom. Å. minuta, Kiær 
og expansa, Kiær er ligeledes meget nær beslægtede med 
aspersa; men da jeg ikke har havt anledning til fornyet 
undersøgelse af dem, kan jeg endnu ikke afgjøre, hvorvidt 
deres foreløbige opstillelse som nye arter er berettiget 
eller ikke. 


2. Ascidiella virginea, 0. F. Mill. 

Herdman, Notes on British Tunicata. II, pag. 432, 440. 
Traustedt, Ascidiæ simplices, ,Hauch* V. 

Udbredelse: 

vestlandet; ikke almindelig, mest paa sandbund, 25 


Fundet et par steder ved sydkysten og 
100 m. 








a specinen measuring 50 mm. in height (PIL. V., fig. 2). 
On the other hand, venosa has a very long post-buceal 
dorsal lamina (PI. V, fig. 1), and large papillæ in the 
branchial sac, which has 3 transverse bars of the second 
order between 2 of the first, being thus exactly like the 
typical Ascidia species. Herdman states that the branchial 
sac is without the usual fine folds which are found in the 
typical forms both of Ascidia and Ascidiella. Im the spe- 
cimens examined by me, however, the branchial sac was 
fimely folded, although this folding was not so marked as 
usual. Ås already mentioned, the position of the nerve- 
ganglion is the only indication of the relation of this species 
to Ascidiella;z but this is altogether weakened when the 
variableness of that position in Ascidia is taken into con- 
sideration. Of the other Norwegian species of this genus. 
the distance in complanata, Fabr., is about "/; of the length 
of the body (0.5 mm. in å 29 mm. high speeimen) in gela- 
tinosa, Kjær, and longisiphonata, Kjær, "/;y to "/12, in con- 
chilega, O. F. Mill. '/;, and lastly, in mentula, Lin., still 
more. If, from this, å limit had to be drawn, it ought 
properly to be between complanata and gelatinosa, although 
complanata, judging from its structure in all other respects, 
is a true Ascidia. Ås the remaining characters given by 
Roule for Ascidiella, also vary considerably, it will be im- 
possible and always unnatural to draw a boundary-line 
between the two Notwithstanding my belief that 
Roule's genus can scarcely be maintained, I have for the 
present retained it, more immediately as a sub-genus, for 
a group of very nearly allied forms that are distinguished 
by the 3 following characters: 

I. The nerve-ganglion is almost directly above the dorsal 

tubercle. 


genera. 


2. The dorsal lamina stops at the oesophagus. 
3. The papillæ in the branchial sac are entirely or al- 
most entirely reduced. 

All the Norwegian species of Ascidiella are nearly 
related. 4. virginea, Q. F. Måll. must be regarded as a 
distinet species. Å. patula, 0. F. Måll., on the other hand, 
is so nearly allied to aspersa, O. F. Mull, that its legi- 
timaey is perhaps doubtful. 
Kiær, are also very nearly related to aspersa; but as I 
have had no opportunity for renewed examination of them, 
I cannot yet determine how far their temporary classifi- 
cation as new species is justified. 


A. minuta, Kiær, and eæpansa, 


2. Ascidiella virginea, O. F. Mill. 
Herdman, Notes on British Tunicata, IL, pp. 432, 440. 
Traustedt, Ascidia simplices, ,.Hauch* V. 


Distribution. Found in a few places on the south 
and west coasts; not common, generally on sandy bottom, 
depths of from 25 to 100 m. 


5. Ascidiella patula, 0. F. Mill. 

Q. F. Millers A. patula (Zoologia Danica, vol. II, 
pag. 32, tab. 55, fig. 1) er efter afbildningen at dømme 
vistnok = Å. aspersæ, OQ. F. Mill. Dog synes den form, 
der senere er beskrevet af Traustedt og Kupffer, at kunne 
ansees som en egen art. 

Udbredelse:  Sjælden ved Vestlandet. 


4. Ascidiella aspersa, O. F. Mill. 

(Asc. aspersa —- scabra, autores.) 
Herdman, Notes on British Tunicatata, II. pag. 432 og 440. 
Traustedt, Ascidiæ simplices, ,.Hauch* V. 

Udbredelse: Denne vor almindeligste Ascidiella-form 
findes overalt ved sydkysten og Vestlandet i en mængde 
varieteter; ofte i mængde paa laminarier, Zostra marina 
ete. ea. 100 m. 
fjorden er den ikke fundet. 


fra stranden — Nordenfor Trondhjems- 


5. Ascidiella minuta, Kiær. 
(Se ,Oversigt*, pag. 26.) 


Udbredelse: Kun fundet et sted ved Vestlandet. 


6. Ascidiella expansa, Kiær. 
(Se ,Oversigt*, pag. 26.) 


Udbredelse: Kun fundet ved Bergen. 


Ascidia, Lin. 
7. Ascidia obliqua, Alder. 
Ascidia compressa, OQ. F. Mill. Norman, Å month 
on the Trondhjemsfjord. 

Herdman fremsætter i Norman, Å month on the 
Trondhjemsfjord. den opfatning, at O. F. Millers A. com- 
Det er sandsynligt uden at 
det dog med nogen sikkerhed kan afgjøres. Det synes 
derfor bedst at beholde det kjendte navn obliqua. 0. F. 
Millers prunum er sandsynlig denne form; iethvertfald har 
jeg seet exemplarer af obliqua fra Christianiafjorden, der 
skuffende har lignet Miillers afbildninger. 


pressa er = Alders obliqua. 


Udbredelse: Meget almindelig fra Christianiafjorden 
til Tromsø om. ikke længer mod nord paa 200—600 m. 
Efter M. Sars er den ved Drøbak meget almindelig paa 
større dyb, medens den efter mine egne undersøgelser ved 
Vestlandet er almindelig paa passende lokaliteter, fjeldbund 
paa 80 m. og mere, her i mængde sammen med Polycarpa 
varians, Sav. og Ascidia mentula, Lin. 
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5. Ascidiella patula, O. F. Mill. 

from the illustration, O. F. Miller's Asc. 

patula (Zoologia Danica, vol. II, p. 32, PI. 55, fir. 1) 

must be the same, as his Å. aspersa. It seems possible, 

however, to consider the form sub-sequently described by 

Kupffer and Traustedt, as a separate species. 
Distribution. Rare, on the west coast. 


Judging 


4. Ascidiella aspersa, 0. F. Mill. 
(Asc. aspersa +- scabra, autores.) 


Herdman, Notes on British Tunicata, IT, pp. 432, 440. 
,Hauch* V. 


This, the commonest of the Norwegian 
Ascidiella forms, is found everywhere on the south and 


Traustedt, Ascidiæ simplices, 


Distribution. 


west coasts, in å great many varieties; often in great num- 
bers on Laminaria, Zostra marina, etc. from the shore — 
about 100 m. It is not found farther north than the Trond- 
hjem Fjord. 


5. Ascidiella minuta. Kiær. 


(Vide ,Oversigt*, p. 26.) 
Distribution. Found in 


west coast. 


only one loeality on the 


6. Ascidiella expansa, Kiær. 
(Vide ,Oversigt*, p. 26.) 


Distribution. Found only at Bergen. 


Ascidia, Lin. 
7. Ascidia obliqua, Alder. 

Ascidia compressa, Q. F. Mill. Norman. A Month 
on the Trondhjem Fjord. 

In Norman's ,AÅA Month on the Trondhjem Fjord*, 
Herdman advances the view that O. F. Miillers's Å. com- 
Tis is probable. 
although the question cannot be decided with any certainty. 


pressa is the same as Alder's obliqua. 


It therefore seems best to retain the familiar name obliqua. 
O. F. Miiller's prunum is probably this form; I have at 
any rate, seen specimens of obliqua from the Christiania 
Fjord, which bore a striking resemblance to Miiller's illu- 
strations. 

Distribution. Very common, from the Christiania 
Fjord to Tromsø, and even farther north at a depth of 
from 200—600 m. According to M. Sars, it is very com- 
mon at Dröbak at considerable depths, while judging from 
my own investigations on the west coast, it is common in 
loealities which suit it, rocky bottom with a depth of 80 m. 
or more, and then in great numbers together with Poly- 
carpa varians, Sav. and Ascidia mentula, Lin. 


S. Ascidia gelatinosa, Kiær. 
Se ,Oversigt*, pag. 30, tab. I, fig. 1—35. 
Da 4. plana, Hnk, efter Herdmans sidste undersø- 
velser?) er en varietet af Å. mentula, Lin., er min formod- 
ning om gelatinosa's nære slægtskab med denne art feilagtig. 


Udbredelse: ikke sjælden ved Vestlandet, 60—200 m. 
sten- og lerbund. 


9. Ascidia venosa, 0. F. Mill. 
Phallusia venosa, Traustedt, Ascidiæ simplices, ,Hauch*, V. 
Ascidiella venosa, Herdman, Notes on British Tunicata, 
II, pag. 432. 
— Norman, Å month on the Trondhjemsfjord. 

Herdman kommer i sine ,Notise* IT til samme resul- 
tat som jeg (, Oversigt*, pag. 35) angaaende O. F. Miillers 
venosd, nemlig at den af ham afbildede form sandsynlig er 
mentula, Lin. Herdman stiller venosa under slægten Asci- 
diella; jeg kan ikke være enig heri og har i mine bemærk- 
ninger til Ascidrella nærmere redegjort herfor (pag. 3). 


Udbredelse: En af vore almindeligste ascidier fra 
Christianiafjorden til Trondhjemsfjorden, paa forskjelligartet, 
dog mest stenbund fra ea. 30—200m. Almindeligere inde 
i fjorden end ude i havbrynet. 


10. Ascidia compianata, Fabr. 
Se mine bemærkninger til denne art 1 ,Oversigt*, 
pag. 36, fig. 12. Å 
Udbredelse: Almindelig ved Finmarken fra 75—115 m. 
Den er en af vore mest karakteristiske arktiske ascidier. 


11. Ascidia prunum, O. F. Mill. 
Staar den foregaaende meget nær, se ,Oversigt* pag. 
38. 0. F. Millers prunum er sandsynlig = Å. obliqua, Ald.; 
men da dette ikke med sikkerhed kan afgjøres bør den ved 
Kupffers beskrivelse fixerede form beholde dette navn. 
Udbredelse:  Fundet ved Vestlandet og Vestfinmar- 
ken, sjælden. 


12. Ascidia conchilega, O. F. Miill. 


Ascidia plebeia, Norman, Å month on Trondhjemsfjord. 


Se bemærkningerne 1 min ,.Oversigt* pag. 39 og fig. 11. 

Udbredelse: Meget almindelig ved syd- og vestkysten 
til Trondhjemsfjorden, ialmindelighed paa sand- eller sten- 
bund, sjældnere paa tang, 15—200 m. 


1) Herdman, Notes on British Tunieata, IT, pag. 437. 








8. Asceidia gelatinosa, Kiær. 
Vide ,Oversigt*, p. 30. PI. I, figs. 1—35. 

As Å. plana, Hunk, according to Herdman's latest 
investigations,1) is a variety of A. mentula, Lin., my sup- 
position as to the close relationship of gelatinosa with that 
species 18 incorrect. 

Distribution. Not uncommon on the west coast; 
depth, 60—200 m., stone and clay bottom. 


9. Ascidia venosa, O. F. Mill. 
Phallusia venosa, Traustedt, Aseidiæ simplices, ,.Hauch*+ V. 
Ascidiella venosu, Herdman, Notes on British Tunicata, 
IT, p. 432. 
— Norman, Å Month on the Trondhjem Fjord. 

Herdman, in his ,Notes*, II, comes to the same con- 
clusion as I do (, Oversigt*, p. 35) with regard to 0. KF. 
Miiller's venosa, namely, that the form figured by him is 
probably mentula, Lin. Herdman places venosd, under the 
genus Ascidiella. I cannot agree with him in thus, and 
have more fully explained my reasons in my remarks on 
Ascidiella (p. 3). 

Distribution. One of the most common Norwegian 
Aseidians from the Christiania to the Trondhjem Fjord, on 
various, but chietly stony bottom: depth from about 30— 
200m. More general in the fjords than on the open coast. 


10. Ascidia complanata, Fabr. 
See my remarks on this species in ,Oversigt*, p. 36, 
fig. 12. 
Distribution. Common in Finmark at depths of from 
75 to 115 m. It is one of the most characteristic of the 
arctic Ascidians. 


11. Ascidia prunum, O. F. Mill. 
Is nearly related to the preceding; see ..Oversigt*, 
p- 38. 0. F. Millers prumum is probably Å. obliqua, 
Ald.; but as this cannot be proved with certainty, the form 
fixed by Kupffer's description ought to retain this name. 
Distribution. Found on the west coast, and in West 
Finmark: rare. 


12. Ascidia conchiiega, 0. F. Mill. 

Ascidia plebeia, Norman, Å Month on the Trondhjem 
Fjord. 

See remarks in my ,Oversigt*, p. 39, fig. 11. 

Distribution. Very common on the south and west 
eoasts as far as the Trondhjem Fjord, generally on sandy 
or stony bottom, less frequently on sea-weed: depth 15 
—200 m. 


1 


1) Herdman, Notes on British Tunicata, II, pag. 437. 


183, 
Phallusia 
Hauch, V- 
Ascidia mentula, Herdman, Notes on British Tunicata. 
II, pag. 487 eg 442. 


Om denne forms store variabilitet se Herdman, op. cit. 


Ascidia mentula. O. F. Mull. 


mentula, "Traustedt, Ascidiæ simplices, 


Udbredelse: Denne vor almindeligste ascidie findes 
ved hele vor kyst lige til Havøsund, ofte i ubyre mængde, 
mest paa sand- og fjeldbund med algevegetation. 0—200 m. 


14. Ascidia longisiphonata, Kir. 
Se ,OQversigt*, p. 41, fig. 6—10. 
Herdman har i sine ,Notes on British Tunicata* II 
439, pl. XX XV, 1—7) givet en nøiagtigere beskri- 
af Hnk's producta; af denne fremgaar, at Hancoek's 


(Pag. 
velse 
form antagelig ikke er identisk med den af Roule beskrevne, 
men staar nærmere longisiphonata; dog maa denne sidste 
opretholdes som egen art. Å. longisiphonata har en stær- 
kere muskulatur saavel paa høire side som især par mund- 
siphonen, gjællesækken har bredere spirakler og færre i 
hver maske (2--3 mod 3—4), intermediære papiller mangler, 


ganske medens de synes ofte at optræde hos producta. 


Udbredelse: 
paa ca. 30 m. 


Kun fundet i Kværnvigen ved Bergen, 


Corella, Ald. & Hnk. 

Corella parallelogramma, 0. F. Mill. 
Traustedt, Ascidiæ simplices, ,.Hauch*, V. 
Norman, Å month on Trondhjemsfjord. 
Udbredelse: 

smukkeste Ascidie meget almindelig fra Christianiafjorden 


15! 


Ved Norges kyst forekommer denne vor 


til Trondhjemsfjorden, saavel inde i fjordene som ude i 
havbrynet.  Nordenfor Trondhjemsfjorden bliver den sjæld- 


nere og ved Lofoten dens norderændse at være. 


15—200 m. 


synes 


Chelyosoma, Brod. & Now. 
16. GChelyosoma Macleayanum, Brod. & Sow. 
Jacobsohn, Tunicaten d. weissen Meeres. 


Udbredelse: Kun fundet ved Tromsø, i Ramfjorden; 
100 m. paa løse smaasten. 


13. 

Phallusia 
SHaunchoay: 

Ascidia mentula, Herdman, Notes on British Tunicata, 
II, pp. 4387 & 442. 

With regard to the great variableness of this form, 
vide Herdman, op. cit. 

Distribution. 


Ascidia mentula, O. F. Mill. 


mentula, Traustedt, Ascidiæ 


simplices, 


This, the commonest of the Norwegian 
Aseidiæ, is found along the whole coast of Norway, as 
far as to Havösund, often in vast numbers, generally on 
sandy and rocky bottom with a growth of algæ. Depth 
(0—200 m. 


14. Ascidia longisiphonata, Kiær. 
Vide ,OQversigt*, p. 41, figs. 6—10. 

Herdman, in his ,Notes on British Tunicata, II (p. 
439, Pl. XXXV, figs. 1—7) has given an exact description 
of Hnk's producta, from which it appears that Hancock's 
form is probably not indentical with that described by 
The latter must, 
however, be retained as a separate species. Å. longisiplo- 
nata has å stronger musculature, both on the right side 
and on the oral siphon (particularly the latter), the bran- 
chial sac has broader spiracles and fewer in each mesh 


Roule, but more resembles longisiphonata. 


(2 or 3, as against 3 or 4), and intermediary papillæ are 
altogether absent, while they seem frequently to appear in 
producta. 

Distribution. Found only in Kværnvigen, near Ber- 
gen: depth about 30 m. 


Corella, Ald. and Hnk. 


Corella parallelogramma, 0. F. Miill. 
Traustedt, Ascidiæ simplices. ,Hauch*, V. 
Norman, Å Month on the Trondhjem Fjord. 
Distribution. This, the most beautiful of the Nor- 

wegian Ascidians, occurs very frequently on the shores of 

Norway from the Christiania to the Trondhjem Fjord, both 

North of the Trond- 

hjem Fjord, it is more rare, and its northern limit seems 

to be at Lofoten. Depth, 15—200 m. 


il5) 


in the fjords and on the open coast. 


Chelyosoma, Brod. & Now. 


16. GChelyosoma Macleayanum, Brod. & Sow. 
Jacobsohn, Tunicaten d. weissen Meeres. 


Distribution. Found only at Tromsö, im the Ram 


Fjord; depth, 100 m. on loose shingle. 


Fam. IL Uynthiidæ, Lac. Dut. 


Pelonaia, Forb. & Goods. 
17. Pelonaia corrugata, Forbes. 
Jacobsohn, Tunicaten des weissen Meeres. 
Traustedt, Ascidiæ simplices, ,Hauch*, V. 
Udbredelse: Sjælden, men langs hele kysten fra Chri- 
stianiafjorden til Vadsø, 40—200 m., sand og lere. 


Styela, Macleay. 
18. Styela Loveni, M. Sars. 
(= UC. rustica, Kupffer og St. aggregata, Traust.) 
Styela aggregata, Traustedt, Ascidiæ simplices, ,Hauch*, V. 
Om denne arts synonymi se ,Oversigt*, pag. 48. 
Udbredelse: Almindelig langs hele kysten, iallefald 
til Hammerfest, ca. 50—400 m. 


19. Styela rustica, Lin. 

Styela monoceros, Herdman, Notise on British Tunicate, 
IT, pag. 450, Pl. XX XVI, fig. 2. 

Polycarpa rustica, Jacobsohn, 
Meeres. 

— Traustedt, Ascidiæ simplices, ,.Hauch*, V. 


Tunicaten des weissen 


Jeg gjorde 1 mit forrige arbeide opmærksom paa, at 
St. rustica ikke som at Herdman (Revised Classif. of Tuni- 
cata, pas. 585) kunde stilles under Polycarpa. I 
y Notes on British Tunicata* II (pag. 448) oplyser han, at 


sine 


den af ham som ruste anseede form antagelig var en 
Polyc. glomerata, Ald., iethvertfald ganske forskjellig fra 
den arktiske Styela, han i 1891 fandt ved Nordkap og som 
han nu betragter som Linne's rustica. MHerdman's rustica 
er lig min aggregate, medens hans sammesteds beskrevne 
monoceros, Möll. efter min mening er en varietet af den 
form, Kupffer har beskrevet som aggregatt og Traustedt 
som rustict. Traustedts opfatning synes mig rimeligst, 
hvilket jeg under næste art vil søge at bevise. Med hensyn 
til var. monoceros, Möll. har jeg seet ,hornet* paa alle 
stadier fra en skarp tornet spids til en but forhøining eller 
kun en knude, varierende til form og størrelse. Ligesaa 
almindelig forekommer en form, som mangler ,horn*, men 
hvis anatomi aldeles stemmer overens med var. nt0NOCeros. 
En god afbildning at kjønsorganerne findes i Wagners 
» Wirbellosen d. weissen Meeres* (I, Tab. 15, fig. 10—11). 


Udbredelse:  Almindelig langs hele vor kyst paa for- 


skjelligartet bund til ca. SO m. 


Fam. IL. Uynthidæ, rae. but. 


Pelonaia, Forb. & Goods. 
17. Pelonaia corrugata, Forbes. 
Jacobsohn, Tunicaten des weissen Meeres. 
Traustedt, Ascidiæ simplices, ,Hauch*, V. 
Rare, but along the whole coast from 
Depth, 40—200m., on 


Distribution. 
the Christiania Fjord to Vadsø. 
sand and clay. 


Styela, Macleay. 
18. Styela Loveni, M. Sars. 
(= €C. rustica, Kupffer, and St. aggregata, Traust.). 

Styela aggregata, Traustedt, Ascidiæ simplices, ,Hauch*, V. 

For the synonyma of this species, see ,.Oversigt*, p 48. 
the Norwegian 
coast, at least as far as Hammerfest. Depth, from about 
50 to 400 m. 


Distribution. General along whole 


19. Styeia rustica, Lin. 
Styela monoceros, Herdman, Notes on British Tunicate, 
p. 450, Pl. XX XVI, fig. 2. 
Polycarpa rustict, Tunicaten 
Meeres. 
—  Traustedt, Aseidiæ simplices, ,.Hauch*, V. 


Jacobsohn. des weissen 


In my former work, I drew attention to the fact that 
St. rustica eould not be placed, as Herdman places it (Re- 
vised Classif. of Tunicata, p. 585), under Polycarpa. That 
author, in his ,Notes on British Tunicata*, II, p. 448, 
states that the 
was probably a Polyc. glomerata, 


which he considered to be rsticd, 
Ald. and at any rate 
quite different from the aretic Styela, which he found in 


form 


1891 at the North Cape, and which he now considers to 
| be Linnæus' rustica.  Herdman's rustica resembles my aggre- 
gata, while his monoceros, Möll. described in the same work 
in my opinion, a variety of the form described by 
Trau- 


as I will endeavour 


| IS, 
| Kupffer as aggregata, and by Traustedt as rustica. 
| stedt's 
| to prove in my remarks on the next species. 


view seems to me reasonable. 
As regards 
var. 1monoceros, Möll., I have seen the ,horn* in all stages, 
from å sharp, thorny point, to a blunt elevation or only 
One form, 
in which the ,horn* is absent, but whose anatomy is ex- 


a protuberance varying as to shape and size. 


good representation of the sexual organs will be found in 
Wagner's Wirbellosen d. 

Distribution. 
coast on various bottoms, to å depth of about 80 m. 


| på k 
| actly similar to var. monoceros, is equally common. Å 
| * - + 

| weissen Meeres - (1, PI. 15, tigs. 


General along the whole Norwegian 


20. Styela aggregata, Rathke. 


1806. Ascidia aggregata, J. Rathke. Zoologia Daniea, 
Vol. IV, pag. 11, tab. 130, fig. 2. 

1825. Dendrodoa glandaria, Mac-Leay, Anatom. Observ. 
on Tunicata with descript. of 3 spe- 
eies coll. in Fox Channel during the 
late Northern Expedition. (The 
Transact. of Linnean Soc. of London, 
Vol. XIV, London, 1825, pag. 547, 
tab. XX, fig. 1—6). 

1851. Ascidia patula, M. Sars, Reise i Lofoten og Fin- 
marken. (Nyt Mag. f. Naturvid. Bd. 
VI, 1851, pag. 156. 

1858. Cynthia aggregata, M. Sars, Bidrag til en skildring 
af den arktiske molluskfauna ved 
Norges nordlige kyst. (Forhandl. i 
Vidensk. Selsk. i Christiania, 1858, 
pag. 64). 

1891.  Dendrodoa glandaria, M.-Leay, Herdman, Å revis. 
Classif. of Tunicata. (Linnean Socie- 
ty's Journ. Zoology, Vol. 23, pag. 582). 

1893. Styela aggregatu, Kiær, Oversigt over Norges 
aseidiæ simplices. (Christ. Vidensk. 
Selsk. Forhandl. 18983, No. 9). 

1893. Styela rustica, L. Herdman, Notes on British Tuni- 
cata, II (Linnean Society's Journ. 
Zool. Vol. 24, pag. 449, PI. 36, 1). 

Se ,Orversigt*, pag. 49, fig. 14—19. 


Herdman har 1 1893 (op. cit.) fremsat sin opfatning 
af St. rustica, Lin., grundet paa studiet af det af ham 1 
1891 ved Finmarken indsamlede materiale. Han kommer 
til et andet resultat end Kupffer, Traustedt, Wagner og 
forfatteren, hvilket lettest vil sees af følgende tabellariske 
oversigt over den senere synonymi af de tre i dette spørgs- 
maal indviklede Styela-former. 


Ö 


20. Styela aggregata, Rathke. 

1806. Ascidia aggregata, J. Rathke. Zoologia Danica, 
Vol p PINS One 

1825. Dendrodoa glandaria, MacLeay, Anatom. Observ. 
on Tunicata, with Descript. of 3 spe- 
eies coll. in Fox Channel during the 
late Northern Expedition. (The 
Transact. of Linnean Soc. of London, 
Vol. XIV, London, 1825, p. 547, 
Pl. XX, figs. 1—6). 

1851. Ascidia patula, M. Sars, Reise i Lofoten og Fin- 
marken (Nyt Mag. f. Naturvid. Bd. 
VI, 1851, p. 156). 

1858. Cynthia aggregatt, M. Sars, Bidrag til en skildring 
af den arktiske molluskfauna ved 
Norges nordlige kyst. (Forhandl. i 

| Vidensk. Selsk. i Christiania, 1858, 

p- 64). 

1891.  Dendrodoa glandaria, Macleay, Herdman, Å revis. 
Classif. of Tunicata (Linnean Society's 
Journ. Zoology, Vol. 23, p. 582). 

1893. Styela uggregata, Kiær, Oversigt over Norges 
aseidiæ simplices (Christ. Vidensk. 
Selsk. Forhandl. 1893, No. 9). 

1893. Styela rustica, L. Herdman, Notes on British Tuni- 
cata, Il (Linnean Society's Journ. 
Zool. Vol. 24, p. 449, PI. 36, fig. 1). 

Vide ,Oversigt*, p. 49, figs. 14—19. 


In 1898, Herdman (op. cit.) stated his views with 
regard to St. rustica, Lin., based upon the study of speci- 
mens collected by him in Finmark in 1891. The conclusion 

| he comes to is different to that arrived at by Kupffer, 
Traustedt, Wagner and the present writer, as will be easily 
seen from the following tabular survey of the later syno- 
nyma of the three forms of Styela involved in this question. 








| | | Ty: odt.! å 
Kuptffer. Traustedt. Wagner. | Kiær. | Herdman. Kupffer. Ten Wagner. | Kiær.  Herdman. 
IS 0 5 SSQ : É på 
(1875) (1880 og (1885) (1893) | (1893) (1875) | 90 and ass) | (1893) | (01893) 
senere) | later) 
| | ie ål PE | 
No. 1 aggregata, | rustica, rustica, rusticd, MoNoceros, No. L aggregata,| rustica, | rusticd, | rustict, |monoceros, 
Rathke. Lin. Lin. Lin. Möll. Rathke. Tan Kro ne Möll. 
No. 2 aggregata, | rustica, No. 2 | aggregata,  rustica, 
| Rathke. Lin. | Rathke. Lin. 
. p | » | I - 
No.3) rustica, |aggregata, Lovent, No.3, rustica, aggregata,| Loveni, 
Lin. Rathke. | M. Sars. | Lin. Rathke. | M. Sars. 
| | | | | 














Disse tre former kan med lethed holdes fra hinanden 
ved tarmkanalens form og kjønsorganernes bygning, ja et 
eneste blik paa disse organer er nok til at vise, hvilken 


Den norske Nordhavsexpedition. Johan Kiær: 


Foltegn. over Norges Ascidiæ simplices. 








These three forms may be easily distinguished from 
one another by the shape of the intestinal canal and the 
structure of the sexual organs; indeed, one glance at thesv 


o) 


form man har for sig.!) Naar vi saaledes efter vort nu- 
værende kjendskab til dem med lethed kan igjenkjende 
dem. er det derimod vanskeligere med sikkerhed at identi- 
ficere nogen med Linné's rustica. VUagtet dette 
synonymispørgsmaal kan synes at være af liden betydning, 
er det dog nødvendigt at komme til klarhed og enighed 
herom. da ellers den fremtidige syuonymi vil blive for 
Jeg maa fastholde min tidligere opfatning som 
Linnés korte diaznose af rustica: ,ÅAscidia 


af dem 


broget. 
den rimeligste. 
scabra, ferrugined, aperturis incarnatis*, er for svævende 
Gil at man kan komme til nogen sikkerhed om, hvilken 
form han har ment; han kjendte jo ogsaa kun den ene af 
Efter hvad jeg har seet af de to former passer dog 
«Jerruginea* bedst paa min 
rustica; den arktiske Styela, der har kjønsorgan kun paa 
den ene side (min aggregata, R.) er oftest næsten glat paa 
sin øvre del og eraagul; den kaldes af fiskerne potetes, et 
meget træffende navn*); paa spiritusexemplarer er farven 
næsten altid lys graagul. Da som sagt tydningen af Lin- 
nés diagnose altid vil blive usikker, maa man rette sig 
efter O. F. Miillers ,.Zoologia Danica*, hvor begge former 
er beskrevet og afbildet paa en saadan maade, at de efter 
min mening med sikkerhed kan identificeres. St. rustica 
opfattes af Miiller paa samme maade som af Traustedt og 
forfatteren. For letheds skyld hidsættes her det vigtigste 
af beskrivelserne af Å. rustica og Å. aggregata: 


dem. 


egenskaberne ,.scabra* og 


Ascidia aggregata, Rathke. 
(Vol. IV, fig. 11.) 

Ascidia lævis, pallide in- 

carnata, cylindrica. orificiis 


Ascidia rustica, Lin. | 
(Vol. I, pag. 11). | 
Ascidia scabra, ferruginea, | 
aperturis incarnatis, Linn. | 
Syst. Nat. pag. 1087. 
Molluscum, coriaceum, ad- 
ulta ætate, grossum, eylindra- 
ceum, lutescens, aliquantum 
sinuatum, utraque extremitate 
obtusum., 


rubris. 


Asceidiam hane minus fre- 
quentem e fundo maris prope 
Nordlandiam reportavit cel. 
Vald. 
solitariam semper vero plur, 


Siquidem  mimquam 


rugis transversis, 


tuberenlisque sparsis obsitum. 


sæpius vigintt ad triginta me- 
diantibus radiculis tendiniis 
invicem junctas deprehenderit, 
eam  aggregatam  appellari 
volutt. 





1) Jeg vil her anføre de bedste beskrivelser af de 3 former: 
For St. agyregata, Rathke: Kiær, ,.Oversigt* pag. 49. fig. 14—19. 
Herdman, Notes on British Tunicata, II, pag. 449, pl. 36, fig. 1. 
For St. rustica, Linné: Kuptler, ,Tunicata* i Jahresbericht 
der Commission zur wissenschaftl. Untersuch. d. deutsch. Meere 


in Kiel 1872—73. Berlin 1875, pag. 218. Traustedt, Die einfach. 
Aseid. d. Golfes v. Neapel. Mittheil. a, d. zoolog. Stat. zu 


Neapel, Bd. IV, 1883, pag. 48. Herdman, Notes on British Tuni- 
cata, IT, pag. 450, tab. 36, fig. 2. 

For St. Loveni, M. Sars: Kupfter, ,.Tunicata* i Jahresbericht 
etc. pag. 215. Traustedt, Die einfach. Aseid. d. Golf. v. Neapel, 
pag. 480. 


*) Meddelt mig af Dr. Maas. 


organs is sufficient to show which is the form under ob- 


- servation.!) While we can thus, with our present acquain- 


tance with them, easily recognise them, it is more difficult 
on the other hand with certainty to identify any of them 
Although this question of synonyms 
may seem to be of little importance, it is necessary to 


with Linnæus' rustica. 


come to an understanding and unity about it, as otherwise 
future synonyms will become too varied. I must maintamm 
my earlier opinion as the most reasonable.  Linnæus's short 
deseription of rustica: ,Ascidia scabra, ferrugined, aperturis 
incarnatis*, is too vague to allow us to arrive at any cer- 
tamty as to which form he meant: indeed he knew of only 
From what I have seen of the two forms, however, 


the qualities ,scabra* and ,ferrugimea* apply best to my 


one. 
rustica. The avetic Styela, which has sexual organs only 
on the one side (my aggregata, R.) is generally almost 
smooth on the upper part, and of a grayish yellow colour: 
fishermen give it the very appropriate name of potato.*) 
In spirit specimens, it is almost always of a light grayish 
yellow. As, then, the interpretation of Linnæus” description 
will always remain uncertain, we must be regulated by 0. 
F. Miiller's ,.Zoologia Daniea*, in which both forms are 
described and figured in such a way, that they can, in my 
Miiller's view of St. 
rustica is the same as that of Traustedt and the present 
To save trouble, the most important part of the 
deseription of Å. rustica and A. aggregata is here quoted: 


opinion, be identified with certainty. 


writer. 


Ascidia uggregata, Rathke. 
(Vol. IV, p. 11.) 


Ascidia lævis, pallide in- 


Ascidia rustica, Lin. 
(Vol. I, p- 14.) 
Ascidia scabra, ferruginea, 


aperturis incarnatis, Linn. | carnata, cylindrica, orificiis 
Syst. Nat. p. 1087. 


Molluscum coriaceum, ad- 


rubris. 

Ascidiam hane minus fre- 
quentem e fundo maris prope 
Norlandiam  reportavit cel. 
Vahl.  Siquidem 
solitariam semper vero plur, 
sæpius viginti ad triginta me- 
diantibus radiculis tendiniis 
invicem junctas deprehenderit, 
eam  aggregatam  appellari 
voluit. 


ulta ætate grossum, cylindra- 


ceum, lutescens, aliquantum 
sinuatum, utraque extremitate 
transversis 


tuberculisque sparsis obsitum. 


nURGUAM 


obtusum, rugis 





1) I will here eite the best deseriptions of the three forms: 
Of St. aggregata, Rathke: Kiær, ,Qversigt* p. 49, figs. 14—10. 
Herdman, Notes on British Tunicata, II. p. 449, Pl 36, fig. 1. 
Of St. rustica, Linnæus: Kupffer, ,Tunicata* in Jahresbericht 
der Commission zur wissenschaftl, Untersuch. d. deutsch. Meere 
in Kiel, 1872—73. Berlin, 1875, p. 218. Traustedt, Die einfach. 
Asceid. d. Golfes v. Neapel. Mittheil. a. d. zoolog. Stat. zu 
Neapel, Bd. IV. 1883, p. 48. Herdman, Notes on British Tuni- 
cata, Lyyp. 450, «BP 36 hed2: 
Of St. Loveni, M. Sars: Kupffer, ,Tunicata* in Jahresbericht 
ete. p, 215. Traustedt, Die einfach. Aseid. d. Golf. v. Neapel, 
p- 480. 


*) Imparted to me by Dr. Maas. 


Den vortede. røde, solitære riustica stilles her i mod- 
sætning til den blegrøde, glatte aygregatt, der altid optræder 
i klaser paa 20—30 individer. 
tid er udmærkede, viser ogsaa tydeligt, at denne min op- 


Afbildningerne, der for sin 


fatning er den vigtige. 

Tab. 130, fig. 2 viser en typisk klase af aggregata, 
R. saaledes som jeg har seet dem i mængdevis fra Nord- 
land og Finmarken, medens Tab. 15 viser solitære former, 
hvoraf fig. 3 stemmer særdeles godt overens med den af 
Traustedt 
gjør her specielt opmærksom paa, at den nedre del af kap- 


og mig som rustica, Lin. opfattede Styela; jeg 


pen er foldet paa tværs medens den øvre del er finere og 
grovere vortet. ,Hornet* er som jeg under St. rustica har 
anført, meget variabelt. 

Naar saaledes Traustedts opfatning af rustica, Lin. 
mad ansees for den rigtige, og Å. aggregata, Rathke er en 
arktisk Styela ikke kjendt af Traustedt, men først beskrevet 
af mig, maa følgelig den form, som Traustedt beskriver 
som aggregata, faa et andet navn og maa herefter hedde 
Loveni, M. Sars, brugt i 1851 om en med denne identisk 
Styela.)) 

Udbredelse: Almindelig ved Lofoten og hele Fin- 
marken, ofte i klynger paa 20—30 voxne individer, der 
40 


ialmindelighed er mere eller mindre besat med unger. 
—80m. paa stenbund. 


21. Styela grossularia, v. Ben. 
Jacobsohn, Die Tunikaten d. weissen Meeres. 
Traustedt, Ascidiæ simplices, ,Hauch*, V. 
Se min ,Oversigt* pag. 55. 
Almindelig ved syd- og vestkysten paa 
Nordenfor 


Udbredelse: 
skjæl, stene, tang etc fra stranden — ea. 60 m. 
Trondhjemsfjorden er den endnu ikke paavist, uagtet den 
er almindelig i de arktiske have. 


Polycarpa, Heller. 


Om slægten Polycarpa se ,Qversigt*, pag. D6—359. 


22. Polycarpa pomaria, Sav. 
Norman, Å month ou Trondhjemsfjord. 
Traustedt, Ascidiæ simpliees, ,Hauch*, V. 
Jacobsohn, Die Tunicaten d. weissen Meeres. 
Udbredelse:  Almindelig langs hele syd- og vestkysten 
op til Lofoten, hvor den er fundet af M. Sars. Ofte i 
mængde paa fjeldbund 100—200m. I Trondhjemsfjord ved 
Rødberg paa 830 m. (Norman). 


1") M. Sars, Reise i Lofoten og Finmarken (Nyt Mae. f. Naturvid. 
Bd. 6, 1851). 


The red, warty, solitary rustica is here contrasted 
with the pink, smooth aggregatd, which is always found in 
clusters of from 20 to 30 animals. The illustrations, which, 
for that period, are excellent, also show distinetly that my 
view is the correct one. 

PI. 130, fig. 2 shows a typical cluster of aggregata, 
R. such as I have seen in great numbers from Nordland 
and Finmark; while Pl. 15 shows solitary forms, of which 
that in fig. 3 agrees exceedingly well with the Styela held 
by Traustedt and myself to be rustica, Lin. I would here 
draw special attention to the fact that the lower part of 
the mantle is folded transversely, while the upper part is 
covered with large and small wart-like prominences. The 
shorn*, as I stated under St. rustica, 18 very variable. 
must thus be 
considered the correct one, and Å. aggregata, Rathke is 


As Traustedt's view of rustica, Lin. 


an arctic Styela with which Traustedt is not acquainted, 
and which I was the first to deseribe, it follows that the 
form described by Traustedt as aggregate must receive a 
new name, and be hereafter called Loveni, M. Sars, a name 
employed in 1851 to designate a Styela identical with 
this one.*) 
Distribution. Common in Lofoten and the whole of 
Finmark, often in clusters of from 30 to 40 full-grown 
animals, which are generally more or less covered with 


young ones. Deptb, 40—80m., on stony bottom. 


21. Styela grossularia, v. Ben. 
Jacobsohn, Die Tunicaten d. weissen Meeres. 
Traustedt, Ascidiæ simplices, ,Hauch*, V. 

Vide my ,Oversigt*. p. 55. 
Distribution. General on the south and west coasts 
of Norway, on shells, stones, seaweed, etc. from the shore 
about 60m. It has not yet been found north of the 


Trondhjem Fjord, although it is common in the aretic seas. 





Polycarpa, Heller. 
For a deseription of the genus Polycarpa, se »Qver- 
sigt*, pp. 26—39. 


22. Polycarpa pomaria, Suv. 
Norman, Å Month on the Trondhjem Fjord. 
Traustedt, Ascidiæ simplices, ,Hauch*, V. 
Jacobsohn, Die Tanicaten d. weissen Meeres. 
Distribution. 

west coasts of Norway, northwards as far as Lofoten where 

it was found by M. Sars. Frequently in great numbers 
on rocky bottom, depth, 100—200m.; at Rødberg in the 

Trondhjem Fjord, at a depth of 830 m. (Norman). 


General along the whole south and 


" M. Sars, Reise i Lofoten og Finmarken (Nyt Mag. f. Naturvid. 


Bd. G, 1851). 


23. Polycarpa Finmarkiensis, Kiær. 
Se ,.Oversigt*. pag. 60, fig. 20—25. 


Udbredelse: Kun fundet ved Tromsø og Hammerfest. 


24. Polycarpa libera. Kiær. 
Se ,Oversigt*, pag. G2, fig. 26—30. 
Udbredelse: Kun fundet i Komagfjord, Øxfjord og 


ved Vadsø. 


25. Polycarpa pusilla, Herdman. 

Herdman, Report on Tunicata ete. (Trans. Roy. 

Vol. 32, 1887, pag. 224, PI. 35, fig. 
Norman, Å month on Trondhjemsfjord. 


Soce. Edinb. 
4—6). 


Udbredelse: Trondhjemsfjord ved Rødberg, 830— 


1000 m. 


Forbesella, Herdm. 


26. Forbesella tesselata, Forb. 
Herdman, Notes on British Tunicata, II, pag. 451, PI. 36, 
fig. 3—10. 
Udbredelse:  Almindelig langs vestkysten fra 40— 


200m. Af MåAndrew & Barett angivet fundet nordenfor 
Trondhjemsfjorden; lokalitet nævnes ikke. 


Cynthia, Sav. 

Cynthia echinata, Lin. 
Traustedt, Ascidiæ simplices, ,Hauch*, V. 
Jacobsohn, Die Tunicaten d. weissen Meeres. 


2 


Udbredelse: Almindelig ved hele vor kyst, 10—200 m.; 
ofte i mængde paa laminariestilke. 


2S. Cynthia pyriformis, Rathke. 
Cynthia papillosa, Jacobsohn, Die Tunicaten d. 
Meeres. 


welssen 


Om dens slægtskab med GC. papillosa, Lin. se ,,Over- 
sigt* pag. 67, fig. 35, 36. Herdman opstiller i ,Revis. 
Classif. of Tunicata*?) følgende 3 nærstaaende arter: Rhab- 
docynthia pyriformis, Rathke, Cynthia papillosa, Lin. og 
C. Nordensjöldii, Wagn. Jeg har i mit forrige arbeide 
paavist, at C. Nordensjöldii er identisk med den norske 


1") Journ. of Linnean Soc. of Zoology. Bd. 23, 1891, pag. 575, 


576, 5TT. 


23. Polycarpa Finmarkiensis, Kiær. 


Vide ,.Oversigt*, p. 60, figs. 20—25. 


Distribution. Found only at Tromsø and Hammerfest. 


24. Polycarpa libera, Kiær. 
Vide ,Oversigt*, p. 62, figs. 26—30. 
Distribution. 
and at Vadsø. 


Found only in Komag Fjord, Øx Fjord 


25. Polycarpa pusilla, Herdman. 
Herdman, Report on Tunicata, etc. (Trans. Roy. Soc. Edinb. 
Vol. 32, 1887, p. 224, PI. 35, figs. 4—6). 
Norman, Å Month on the Trondhjem Fjord. 
Distribution. The Fjord 
depth, 830—1000 m. 


Trondhjem at Rødberg: 


Forbesella, Herdm. 


Forbesella tesselata, Forb. 
Herdman, Notes on British Tunicata, IT, p. 451, PI. 36, 
figs. 3—10. 

Distribution. General along the west coast at deptlis 
of from 40—200m. Stated by MacAndrew and Barrett 
to have been found north of the Trondhjem Fjord, loeality 
not given. 


26. 


Cynthia, Sav. 

Cynthia echinata, Lin. 
Traustedt, Ascidiæ simplices, ,Hauch*, V. 
Jacobsohn, Die Tunicaten d. weissen Menres. 


27. 


Distribution. General along the whole Norwegian 
coast at depths of from 10—200m.; frequently in great 
numbers on Laminaria stalks. 


28. Cynthia pyriformis. Rathke. 
Cynthia papillosa, Jacobsohn, Die Tunicaten d. 
Meeres. 


welssen 


Concerning the relationship of this species to OC. pa- 
pillosa, Lin., vide ,Oversigt*, p. 67, figs. 85, 86. Herdman, 
in his ,Revised Classif. of Tunicata*,') gives the three 
following, nearly-allied species:  Rhabdocynthia pyriformis, 
Rathke, Cynthia papillosa, Lin. and OC. Nordensjöldii, Wagn. 


In my previous work, I have shown that UC. Nordensjöldti 
Vol. 23, 


1) Journ. of Linnean Soc. of Zoology. 1891, pp. 575, 


BRO: Dil 


form, som Rathke i 1506 har beskrevet og afbildet; denne 
art maa altsaa hede pyriformis. Da spicula ikke findes 
hos den norske pyriformis, er antagelig den pacificske form 
en anden art og maa faa et andet navn. At adskille disse 
saa nærstaaende former ved at stille dem i ? slærter synes 
mig noget kunstigt. 


Udbredelse:  Almindelig ved Finmarken og Lofoten 
i laminariebælte (20—40 m.) især paa nulliporer. Dens 
sydgrændse ca. 66—67 n. br. Rathke angiver at have 
fundet denne form ved Bergen. 


Microcosmus, Heller. 


Microcosmus glacialis, M. Sars. 
Se ,Oversigt*, pag. 70, fig. 31—34. 


29. 


Udbredelse: Havøsund, almindelig 80—100 m. (719 n. 
br.) Østeraat sjælden 200 m. (6389 40' n. br.) (M. Sars). 


Fam. TIL Moleulidie, Lac.-Duth. 


Molgula, For. 

30. Molgula crystallina, H. P. C. Möll. 
Jacobsohn, Die Tunicaten d. weissen Meeres. 
Se om slægten Pera, Stimps. ,Qversigt*, pag. 74. 
ved Tromsø Vadsø, 80— 


Udbredelse: Fundet 


120 m., sandbund. 


og 


51. Molgula ampulloides, v. Ben. 
Denne form har jeg med nogen tvivl henført til v. 
Benedens ampulloides, se ,Oversigt* pag. 75, fig. 41. 
Udbredelse: Denne Molgula fandt forfatteren meget 
almindelig ved Sulenøerne udenfor Sogn, 20—40 m., sand- 


bund. Nordenfor er den ikke paatruffet. 


32. Molgula eugyroides, Traust. 


Norman, Å month on Trondhjemsfjord. 
Fundet af Norman ved Rødberg i Trond- 
Beskrevet af Traustedt 


Udbredelse: 
hjemsfjorden, paa 750—1000 m. 
fra Bahia, sydatlantiske ocean. 





is identical with the Norwegian form which Rathke deseribed 
and figured in 1806, so that this species must be called 
pyriformis. As spiculæ are not found in the Norwegian 
pyriformis; the Pacific form is probably another species, 
and must receive another name. To separate such nearly- 
allied forms by placing them in different genera, seems to 
me to be somewhat unnatural. 

Distribution. Finmark and Lofoten in 
the Laminaria belt (20—40 m.) especially on nullipores. 
Its limit 66" or 679 N. Lat. Rathke 


states having found it at Bergen. 


(General in 


southern is about 


Microcosmus, Heller. 
Microcosmus glacialis. M. Sars. 


Vide ,Oversigt*, p. 70, figs. 31—34. 


29. 


Distribution. Hayøsund, common, 80—100 m. (G19N. 
Lat.); Østeraat, rare, 200 m. (689 40' N. Lat.) (M. Sars). 


ram. TIL. Molgulidæ, tac.-buth. 


Molgula, Forb. 
Molgula crystallina, H. P. C. Möll. 
Jacobsohn, Die Tunicaten d. weissen Meeres. 


30. 


Concerning the genus Pera, Stimps. vide ,Oversigt*, 
p. 74. 

Distribution. Found at Tromsø and Vadsø: depth, 
80—120 m., sandy bottom. 


31. Molgula ampulloides, v. Ben. 
I have, with some hesitation, placed this form under 
v. Beneden's ampulloides: se ,Oversigt*, p. 75, fig. 41. 
Distribution. The present writer found this Molgula 
to be very common off the Sulen Islands, outside Sogn: 
depth, 20—40m., sandy bottom. It has not been met 
with farther north. 


32. 


Molgula eugyroides, Traust. 
Norman, Å Month on the Trondhjem Fjord. 
Distribution. Found by Norman at Rødberg on the 
Trondhjem Fjord, at depths of from 750 to 1000m. De- 
seribed by Traustedt from Bahia in the South Atlantic 
Ocean. 


33. Molgula nana, Kuptt. 
Traustedt, ,Hauch*, V. 
Udbredelse: Almindelig ved syd- og vestkysten, især 


paa laminariestilke, 20—50 m. 


34. Molgula occulta, Kuptt. 
Jacobsohn, Die Tunicaten d. weissen Meeres. 
Traustedt, ,Hauch*, V. 
Udbredelse: Vor almindeligste Molgula ved syd- og 
vestkysten, grov sandbund, 10—40 m. 


35. Molgula arctica, nov. sp. 
(PI. V, fig. 3—7). 
Beskrivelse. Dyret frit, næsten kuglerundt. 

















Maal paa Udtaget af 
kappen. kappen. 
Ender Skum 10.5 mm. 
Bænede. 9 9- 125 mm. | 10 mm. 
Afstand mellem sipho- | 
nernes basis... + | | 5mm. 


Kappen temmelig tyk, stiv, brunlig, dog gjennemskin- 
nende og ved hjælp af korte hæftetraade tæt bedækket med 
sand og skalfragmenter. Intet nøgent felt mellem aabnin- 
gerne. 

Siphonerne meget korte, men siddende meget langt 
fra hinanden (fig. 9). 

Muskulaturen svag, kun siplionerne og deres nærmeste 
omgivelse med kraftigere muskler, der dog kun strækker 
sig et kort stykke nedover; mellem siphonerne løber to 
baand af korte tværmuskler, der begrændser et stort, af- 
langt, fuldstændigt muskelfrit felt, hvori gangliet ligger 
(fig. 3). 

Feltet foran tentaklerne glat. 

Tentaklerne ca. 14, afvekslende store og smaa, de 
større med faa og grove grene. 

Flimregruben liden, pæreformet; aabningen svagt bøiet 
med den konkave side mod mundaabningen (fig. 6); det er 
dreiet over mod høire. 

Gangliet bagenfor og tilvenstre for flimregruben. 

Ringfuren gjør ved flimregruben en ualmindelig lang 
og smal udbugtning. 

Dorsalfolden helrandet, glat, standser ved svælget. 


Gjællesækken med 7 svagt krummede og lidet udpræ- 
gede folder paa hver side. Folderne har faa, men kraftige 
ribber (fra dorsalfolden: +—5—5—4—4—3—2).  Tvær- 
ribberne kraftige. Kun 1 fladt infundibulum i hvert feldt; 
af og til i dte fold og i 6te og 7de altid er infundibula 





delt i ? mindre, og her ligger disse ikke altid under ribbe- 
komplekserne, men ofte fuldstændigt frit imellem dem (fig. 4). 


35. Molgula nana, Kuptt. 
Traustedt, ,Hauch*, V. 
Distribution. General on the south and west coasts 
of Norway, most frequently on Laminaria stalks. Depth, 
20—350 m. 


34. Molgula occulta, Kuptf. 
Jacobsohn, Die Tunicaten d. weissen Meeres. 
Traustedt, ,Hauch*, V. 
Distribution. The most common of Norwegian Mol- 
gula on the south and west coasts, on bottom of coarse 
sand: depth, 10—40 m. 


55. Molgula arctica, nov. sp. 
(PI. V, figs. 3—7). 


Deseription. Body unattached, almost globular. 





With tunie 
removed. 


Measured 





outside oe 
| 








Height 13 mm. 10.5 mm. 
Bensthå FER mme Oimme 
Distance between si- AE 

phons at base ... 5 mm. 





The tunic is rather thick, stiff and of a brownish 
shade, though translucent. By the aid of short attachment 
filanments, it is thickly covered with sand and fragments of 
shell: no bare space between the orifices. 

Siphons very short, but widely separated (fig. 3). 


Musculature weak, only the siphons and immediate 
surroundings being furnished with strong muscles, which 
however extend for only a short distance downwards. Be- 
tween the siphons run two bands of short transverse mus- 
eles, bounding a large, oblong space entirely without mus- 
eles, in which the ganglion lies (fig. 3). 

Space. in front of the tentacles, smooth. 

Tentacles about 14 in number, alternately large and 
small, the larger ones with few and large rami. 

Dorsal tuberele small, pyriform; opening slightly eurved, 
with the concave side towards the oral aperture (fig. 6): 
it is twisted towards the right. 

Ganglion behind and to the left of the dorsal tubercle. 

By the dorsal tuberele, the peripharyngeal band makes 
an unusually long and narrow wave. 

Dorsal lamina entire, smooth, ending at the æso- 
phageal aperture. 

Branchial sac with 7 slightly curved, and not strongly 
marked folds on each side. The folds have few but power- 
ful bars (from the dorsal lamina: 4—5--5—4—4—3—2). 
Transverse bars strong. Only 1 flat infundibulum in each 
space. Now and then in the 5th fold, and always in the 
6th and 7th, the infundibulum is divided into 2 smaller 
ones, and then they are not always situated beneath the 


Udprægede folder findes saaledes kun i den dorsale del af 
gjællesækken.  Spiraklerne forholdsvis lange, krummede og 
ordnede i udpræget spirale systemer, som er næsten regel- 
mæssigt kvadratiske. Paa indsiden af gjællemembranen et 
uregelmæssigt radiert forløbende system af aarer som løber 
over spiraklerne og her ofte er forsynede med smaa pro- 
cesser, som især er talrige i de ventrale felter. Mellem 
dorsalfolden og Iste dorsale fold paa høire side løber en 
enkelt ribbe. 


Svælget langt nede i gjællesækken, omgivet af en for- 
tykket læbe. Den lukkede tarmslynge bøiet betydeligt opad 
(fig. 3). Anus trang med svagt firlappet rand. 


Kjønsorganer som sædvanlig paa begge sider, det 
venstre over tarmslyngen. Sxdsækkene ligger i peripherien; 


paa nedsiden sees en større udførselstang. 


Nyresækken meget stor, stærkt bøiet. 

Talrige larver paatræffes i kloakrummet, alle med vel 
udviklet hale. 

Systematiske bemærkninger.  M. arctica ligner occulta, 
Kupff. i muskulaturens anordning, men skilles let fra denne 
ved gjællesækkens og flimregrubens enkle bygning.  Gjælle- 
sækkens bygning minder om M. siphonalis, M. Sars. 


Udbredelse. Kun fundet ved Gjesvæs (719 n. br.) af 
hr. stipendiat Huitfeldt-Kaas (1894). 


36. Molgula siphonalis, M. Sars. 
(Se ,Oversigt*, pag. 77, fig. 37—40). 
Udbredelse: Vadsø af M. 
80—200 m. 


Kun fundet ved Sars, 


37. Molgula norvegica, 
(PI. V, fig. 8—12). 


nov. Sp. 














Beskrivelse. Dyret synes ikke at have været fast- 
hæftet. 
Maal paa Udtaget af 
kappen. | kappen. 
Høide . | 19 mm. 13 mm. 
Længde 16 mm. 11.5 mm. 
Afstand mellem sipho- 
nernes aabning . . Nl 7 mm. T mm. 
Afstand mellem sipho- | 
nernes basis. . . .. 25 mm. 





Kappen tynd, men fast og tæt bedækket med sand 
og skalfragmenter (fig. 8). 

Siphonerne ikke ganske retraetile, mundsiphonen længst 
(fig. 9). Kroppen stærkt muskuløs; fra siphonerne, som 
er forsynede med kraftige indre længde- og ydre ring- 








[| 


bar masses, but are often entirely free between them (fig. 4). 
Marked folds thus oceur only in the dorsal part of the 
branehial sac.  NSpiracles comparatively long. eurved, and 
arranged in pronounced spiral systems, which are almost 
regularly quadratic. On the inside of the branchial mem- 
brane, there is an irregularly radiating system of veins 
which run over the spiraeles, and are there often furnisbed 
with small processes. which are especially numerous m the 
the dorsal lamina and the first 


dorsal fold on the right side runs a single bar. 


ventral spaces. Between 
The æsophageal aperture is far down in the branehial 
The closed intestinal 
loop is curved considerably upwards (fig. 38).  Anus narrow, 


sac, surrounded by a thickened lip. 


with a faint indication of 4 lobes im the margin. 

Genital organs, as usual, on both sides, the lett one 
above the loop of the intestine. The sperm cells lie in 
the periphery: on the inside, an excretory duct of con- 
siderable size is visible. 

Renal sac very large, much curved. 

Numerous larvæ were found in the cloaeal cavity, all 
with well-developed tail. 

Systematic Remarks. DM. 
Kupff. in the arrangement of the musculature, but is easily 


arctica resembles occulta, 
distinguished from it by the simple structure of the bran- 
ehial sac aud the dorsal tuberele. The structure of the 
former recalls that of M. siphonalis, M. Sars. 

Distribution. Found only at Gjesvær (719 N. Lat.), 
by Mr. Huitfeldt-Kaas (1894). 


36. Molgula siphonalis, M. Sars. 

(Vide ,Oversigt*, p. 77, figs. 37—40). 

Distribution. 
depth, 89—200 m. 


Found only at Vadsø, by M. Sars: 


0), 


7. Molgula norvegica. nov. sp. 
(Pl. V, figs. S—12). 
Description. The animal does not appear to have 


been attached. 











| Measured | With tunie 

| - ; 

|outside tunie. removed. 
| 











Heehrsrrr MOmine 13 mm. 
Lernsth 16 mm. 11.5 mm. 
Distance between si- 

phons at mouth | 7mm. 7 mm. 
Distance between si- | 

phons at base. .. , 2.5 mm. 








Tunic thin but firm, and thickly covered with sand 
and fragments of shell (fig. 8). 

Siphons not quite retractile: mouth siphon the longer 
of the two (fig. 9). Body very museular. The siphons 
are provided with powerful internal longitudinal, and ex- 


muskler, løber de første ca. mm. nedover straaleformigt, 
medens de sidste findes i tæt lag mellem siphonerne og 
nedover ca. 3mm. Mellem aabningerne sees et ganske 
lidet, mere muskelfrit felt, hvor gangliet ligger. Fra denne 
øvre, stærkt muskuløse del strækker sig talrige baand af 
korte muskler nedover kroppen. Den venstre side betyde- 
ligt rigere forsynet med disse end høre. 


Tentaklerne 9 temmelig store, sammentrykte med ikke 
mange, men fine grene (fig. 11); 9 smaa imellem de store. 


Flimregruben enkel, svagt opbøiet; aabningen halv- 
maaneformig med den konkave side vendende noget bagud 
og tilvenstre (fig. 10). 

Gangliet lidt tilvenstre for og delvis under flimre- 
gruben. 

Dorsalfolden med glat rand, standser ved svælget. 


Gjællesækken med 7 stærkt krummede høie folder paa 
hver side; lste til dte fold fra dorsalfolden har 7—38 rib- 
ber, 6te 6 og 7de 5, hvoraf den ventrale ribbe er høi, 
baandagtig. De to dorsale ribber er oftest løsere forbundne 
med folden og løber ialmindelighed i nogen afstand fra 
denne. Tværribberne fine og høie. Under ribberne findes 
i hvert felt 2 dybe infundibula, som i 6te og 7de fold atter 
deler sig i ? mindre. Spiraklerne mellem foldene temmelig 
korte, rette eller svagt bøiede; de af disse og infundibula 
dannede spiralsystemer betydelig længre end brede. Oyer 
spiraklerne løber talrige anastomoserende aarer, som hist og 
her er forsynede med smaa knopformige ophøininger (fig. 12). 


Svælget høit oppe 1 gjællesækken (6 mm. fra flimre- 
gruben) og omgivet af en fortykket læbe. Tarmen danner 
en lukket, næsten horizontal slynge (fiz. 9). Anus er trang, 
med svagt firedelt rand. 


Kjønsorganer store, især det høire (7 mm. langt); det 
venstre ligger over tarmslyngen. Begge er fint lappede 
med sædsække i randen, medens man paa nedsiden ser en 
lang, svagt grenet ovidukt, der mod kloakrummet aabner 
sig paa en fremspringende tap. 


Nyresækken som sædvanlig under høire kjønsorgan, 
svagt bøiet. 

Udbredelse. 1 exemplar fundet ved Gjesvær (710 n. 
br.) af hr. stipendiat Huitteldt-Kaas (1894). 


ternal cireular muscles, the former of which radiate down- 
wards from the siphons about 5mm., while the latter are 
found in a thiek layer between the siphons and downwards 
for about 3mm. Between the apertures there is a very 
small, less muscular space in which the ganglion is situated. 
From the upper, more muscular part, numerous bands of 
short muscles extend downwards over the body. the left 
side being much more plentifully supplied with them than 
the right. 

Tentacles 9 in number, rather large, compressed, with 
few, but fine rami (fig. 11). Nine smaller tentacles among 
the large ones. 

Dorsal tubercle single, slightly bent upwards; the 
opening erescent-shaped, with the coneave side turned some- 
what backwards and to the left (fig. 10). 

Ganglion a little to the left of, and partly below the 
dorsal tuberele. 

Dorsal lamina with smooth margin; ends at the æso- 
phageal aperture. 

Branchial sac with 7 very mueh curved high folds on 
each side; the first 5 counting from the dorsal lamina, 
have 7 or 8 bars, the 6th has 6, and the 7tb, 5, the ventral 
bars being high and ribbon-like. The 2? dorsal bars are 
generally more loosely attached to the fold, and usually 
run at some distance from 1t. The transverse bars are 
fine and high. Beneath the bars, in each space, there are 
two deep infundibula, which, in the 6th and 7th folds, again 
divide into 2 smaller ones. The spiracles between the folds 
are rather short and either straight or slightly bent; the 
length of the spiral systems formed by them and the in- 
fundibula, is considerably greater than the breadth. Above 
the spiracles run numerous anastomosing veins, provided 
here and there with small bud-like prominenees (fig. 12). 

The æsophageal aperture is high up in the branchial 
sac (6 mm. from the dorsal tuberele), and surrounded by 
a thickened lip. The intestine forms a closed. almost hori- 
zontal loop (fig. 9). The anus is narrow, with a slightly 
four-lobed margin. 

Genital organs large, especially the right (7 mm. 
long); the left one is situated above the loop of the inte- 
stine. They are both finely lobed, with sperm cells in the 
margin, while on the inside, there is a long, slightly rami- 
fied oviduct, which opens towards the cloacal cavity upon 
a projecting process. 

Renal sac, as usual, beneath the right genital organ, 
slightly curved. 

Distribution. One specimen was found at Gjesvær 
(G1" N. Lat.), by Mr. Huitfeldt-Kaas (1894). 
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Paramolgula, Traust. 


38. Paramolgula rara, nov. sp. 
(Tab. V, fig. 16—19). 











Beskrivelse. Dyret frit. 
Ydre maal. 

Høide. 8 mm. 
fensde |, 
Afstand mellem sipho- 

nernes spidse . .. Å 
Afstand mellem sipho- 

nernes basis... .:.:| 2 , 





Kappen er tynd, vandklar, med faa hæftetraade og 
belagt med skjælfragmenter, uden at disse dog dækker hele 
kappen (fig. 16). 

Siphonerne vel udviklede, temmelig fjerntstaaende. 

Hudmuskellaget kun ved siphonerne fæstet til kappen: 
Muskulaturen udviklet over hele kroppen, dog kun den 
øvre del forsynet med et udpræget nætværk af ring- og 
længdemuskler. 

Tentaklerne store, men næsten udelte, kun med smaa 
knopper, ca. 10 større. 

Flimregruben meget liden, klokkeformig med vid aab- 
ning (fig. 18); den ligger over den venstre flimrebue. 


Dorsalfolden meget kraftig og høi, med glat rand og 
standser pludselig ved svælget. 

Gjællesækken grovbygget med 
bygningen og anordningen af spiraklerne stemmer fuldstæn- 
dig overens med disse forhold hos Eugyra translucida, 
nov. sp. Se under denne! Infundibula kvadratiske (0.4— 
0.9 mm. brede) med 6—7 brede omgange (fig. 19). De er 
stærkt hævede, ja i de dorsale rækker saa stærkt contra- 
herede, at de minder om de stærkt udtrukne infundibula 
hos Traustedt's slært Bostrichobranchus. De 1 hveranden 
tværribbe begyndende spirakelender er svagt fortykkede og 
mindre bøiede end hos Fugyra translucida, nov. sp. 4 
kraftige, radierende aarer 1 hvert infundibulum; interme- 


D stærke længdebaand; 


diære optræder sjælden. Ingen spirakler mellem spiralsy- 
stemerne. I den ventrale længderække af infundibula er 


ikke hvert af disse opløst i to mindre. 


Svælget i gjællesækkens nederste hjørne; tarmen er 
vid med stærkt opadstigende slynge (tig. 17). Anus er 
trompetformig udvidet med glat rand. 


Kjønsorganer udviklede paa begge sider, meget store (4 mm. 
lange og 3mm. høie); det venstre ligger i tarmslyngen; de 
bestaar af en tæt, aflang krands af sække, hvis udførsels- 
gange løber ind mod midten, hvor vasa deferentia aabner 
sig paa 2—3 papiller, medens ovidukten løber op langs 
tarmen og munder ud 1 paa hver side i høide med anus. 


Den norske Nordhavsexpedition. Johan Kiær: 





Fortegn. over Norges Ascidiæ simplices. 3 


Paramolgula, Traust. 


35. Paramolgula rara, nov. sp. 
(Pl. V, figs. 16—19). 











Deseription. Body free. 
External 
|measurement. 

Freight 8 mm 
Ler KO 
Distance between s1- 

phons at point ..| 4, 
Distance between si- 

phons at base. . . 2 





Tunic thin, elear as water, with few attaching fila- 
ments, and covered, though not entirely, with frasments of 
shell (fig. 16). 

Siphons well developed, rather distant. 

The cuticular stratum is attached to the tunic only 
at the siphons. Musculature developed over the whole 
body, only the upper portion, however, being provided with 
a distinet network of cireular and longitudinal muscles. 

Tentacles large but almost unramified, only with small 
buds; about 10 larger ones. 


Dorsal tuberele very small, bell-sshaped, with wide 
opening (fig. 18); situated above the left peripharyngeal 
band. 

Dorsal lamina very powerful and high, with smooth 


margin; ends suddenly at the æsophageal aperture. 
Branchial sac of coarse build, with 5 strong longi- 
tudinal bands; the structure and arrangement of the spi- 
racles agree exactly with those of Bugyra translucida, nov. 
sp. (See account of that species). Infundibula square 
(from 0.4 to 0.9 mm.) with 6 or 7 broad convolutions (fig. 
19) 
so greatly contracted that they recall the widely projected 
infundibula in Traustedt's genus Bostrichobranchus. "The 
ends of the spiracles beginning in every alternate trans- 


They are very much raised, and in the dorsal rows 


verse bar, are slightly thickened and less eurved than in 
Eugyra translucida, nov. sp. Four powerful, radiating 
veins in each infundibulum; intermediate ones seldom occeur. 
The infundibula 
in the ventral longitudinal row do not each divide into 2 


No spiracles between the spiral systems. 


smaller ones. 

The æsophageal aperture is in the lowest corner of 
the branchial sac; intestine wide with a rapidly rising loop 
(fig. 17). 
margin. 

Genital organs developed on both sides, very large 
(4mm. long, Smm. high); the left one situated in the loop 
of the They consist of a thick, oblong wreath 


Anus expanded in a trumpet shape, with smooth 


intestine. 
of sacs whose exeretory ducts run in towards the middle, 
where the vasa deferentia open upon 2 or 3 papillæ; while 
the oviducts run up along the intestine, and open one on 
each side, on a level with the anus. 


Nyresæk tilstede, ligger paa høire side tæt ved maven. 


Systematiske bemærkninger.  Slægten Paramolgula er 
opstillet af Traustedt i 1885 paa en form fra Magellan- 
strædet, P. SchulziiJ) Aaret efter beskrev Drasche en 
Eugyra symmetra?) arkt. & mediterran.), som maa regnes 
til samme slægt. Begge udmærker sig ligesom den nye 
norske art ved, at kjønsorganerne er udviklede paa begge 
sider af kroppen. Da ogsaa en nyresæk er tilstede (iethvert- 
fald hos P. symmetra 
er som hos en typisk 


og rard), medens forøvrigt bygningen 
Fugyra, synes denne gruppe virkelig 
mellem Molgula og Eugyra. Min art 
staar P. symmetra nær. adskilles dog let fra denne ved 
gjællesækkens, flimregrubens og tarmkanalens bygning. 


at danne en overgang 


Udbredelse. 1 exempl. fundet ved Bodø af hr. sti- 
pendiat Huitfeldt-Kaas (1894). 


Eugyra, Ald. & Hnk. 


39. Eugyra glutinans, H. P. C. Möll. 
Traustedt. Ascidæ simplices, ,Hauch*, V. 
Jacobsohn, Die Tunicaten d. weissen Meeres. 


Udbredelse. Angives af Dr. Danielssen at være fun- 
det ved Vadsø og forekommer isaafald langs hele vor kyst. 
Tethvertfald er den almindelig ved syd- og vestkysten, 15 
—40m. sand og sølebund. 


40. Eugyra translucida, nov. sp. 
(Tab. V, fig. 13—15). 
Beskrivelse. Dyret frit, uden fasthæftningstlade, har 


maaske været fæstet til tang. 





Ydre maal. 








Høide.. . 12 mm. 
Længde. Al dd 
Afstand mellem sipho- | 

nernes spidse . .. DU 





Kappen ganske tynd, vandklar, uden sand el. skal- 
fragmenter og overalt fæstet til hudmuskellaget. 


Siphonerne korte, ganske tætstillede. 

Muskulaturen næsten kun udviklet paa den øvre del 
omkring aabningerne, hvor længde- og ringmusklerne dan- 
ner et aabent netværk ned til tarmens øvre krumnine. 


') Traustedt, Åse. simplices fra det stille ocean (vid. Meddel. fra 

d. naturh. forb. i Kjøbenhavn for 1884—86.  Kjøbenh. 1884—87). 
*) Drasche, ,Die Oesterreichiscehe Polarstat. Jan 
Bd. ITT, Pag. 101. Wien 1886. 


»Tunicata* i 


Mayen. Beobachtungs ergebn*. 








Renal organ present. situated on the right side, close 
to the stomach. 

Systematic Remarks. The genus Paramolgula was 
established by Traustedt in 1885 for a form from the Ma- 
gellan Straits, P. Schulzii.*) In the year following, Drasche 
deseribed a Eugyra symmetra?) (Arct. and Mediter.). which 
must be referred to the same genus. Like the new Norw. 
species, both are remarkable for the development of the 
genital organs on both sides of the body. Ås there is also 
a renal organ (at any rate, in P. symmetra and rara), 
while the rest of their structure resembles a typical Æu- 
gyra, this group really seems to form a transition between 
Molgula and Eugyra. 
but is easily distinguished from it by the structure of the 


My species is near P. symmetra, 


branehial sac, the dorsal tubercle, and the intestinal canal. 
Distribution. One specimen was found at Bodø by 
Mr. Huitfeldt-Kaas (1894). 


Eugyra, Ald. and Hnk. 


39. Eugyra glutinans, H. P. C. Möll. 
Traustedt, Ascidiæ simplices. ,.Hauch*, V. 
Jacobsohn, Die Tunicaten d. weissen Meeres. 

Distribution. Stated by Dr. Danielssen to have been 
found at Vadsø; if so, it oceurs along the whole Norwe- 
gian coast. It is at any rate common on the south and 
west coasts; depth, 15—40 m, on sandy and muddy bottom. 


40. Eugyra translucida, nov. sp. 
(PL. V, figs. 13—15). 
Description. Body free, without surface of attach- 


ment: has perhaps been attached to seaweed. 








External 
measurement. 








Height 


12 mm. 
Length 11 
Distance between s1- | 
phons at point ..| 2 


Tunic quite thin, clear like water, without sand or 
fragments of shell, and attached throughout to the cutieular 
muscular stratum. 

Siphons short, and quite close together. 

Musculature developed almost exclusively upon the 
upper part round the orifices, where the longitudinal and 
cireular muscles form an open network down to the upper 


1) Traustedt, Asc. simplices fra det stille ocean (vid. meddel. fra 
d. naturh. foren. i Kjøbenhavn for 18S1—86. Copenh. 1584—87). 
?) Drasehe, Oesterreichisehe Polarstat, Jan 
Mayen. Bd. IT. p. 101, Vienna, 1886. 


, Tunicata* 
Beobachtungs ergebn.* 


in ,Die 


Omkring siphonerne i nogen afstand fra disse 2 tætte mu- 


) 


skelringe, omtrent i høide med ringfuren (fig. 13). 


Præbranchialzonen glat og meget smal ved flimregru- 


ben og her uden udbugtning; den bliver efterhaanden 
bredere mod endostylen (tig. 14). 

Tentakler ca. 18, hvoraf 10 større, meget svagt 
grenede. 

Flimregruben liden, enkelt bygget med svagt bøiet 
aabning, hvis konkave side vender fortil og tilvenstre 


(fig. 14). 

Gangliet tæt bag flimregruben, 
denne. 

Dorsalfolden glat og med ombøiet, elat rand; den 
løber langt forbi svælget, som sædvanlig paa dettes venstre 
side. 


noget tilhøire for 


Gjællesækken er meget fin, paa hver side med 7 høie 
fine længdebaand, som er fæstede til de høie tværribber, 
men ellers svæver frit over toppene af infundibula og med 
8 længderækker af disse; hvert infundibularsystem dannes af 
2 spiralsnoede spirakler, hvis ender er forsynede med for- 
tykket epithel og derfor især paa farvede præparater sees 
kolleformigt fortykkede. Under hveranden tværribbe tager 
spiraklerne sin begyndelse, og man ser derfor her i hjør- 
nerne mellem 4 infundibula 4 noget bøiede, opsvulmede 
spirakelender; de fra disse udgaaende spirakler danner nu 
de dobbelt spiralsnoede infundibula paa hver side af tvær- 
ribben, saaledes som fig 15 viser. Denne anordning er 
overalt streng lovmæssig. Fra infundibula's hjørner løber 
fine radiære baand op til spiralernes toppe, intermediære 
Mellem ay 2 
spirakler dannede spiraler findes kun fine baand, ikke bre- 


saadanne er ogsaa almindeligt tilstede. de 
dere end baandene i spiralerne selv; disse er meget smale og, 
idet spiraklerne hver gjør 6—7 omgange, finder man 12--15 
saadanne. 
og tiltager efterhaanden 1 størrelse fra dorsalfolden mod 


Infundibula er næsten kvadratiske. temmelig høie 


endostylen (0.7—l1.4mm. brede); i den nærmest endostylen 
løbende læugderække har infundibula delt sig i to mindre 
(0.5mm. brede). Der findes som nævnt paa hver side 8 
længderækker med infundibula, men kun 7 længdebaand, 
nærmest dorsalfolden forløbende række ikke er 


idet den 


overdækket med noget baand. 


Svælget ligger nærmere flimregruben end gjællesækkens 
bund. (Esophagus kort, næsten lodret stillet; den foldede 
mave gaar uden indsnævring over i tarmen, der danner en 
høi slynge (i høide med svælget); tarmslyngens nedadløbende 
del sænker sig saa dybt ned, at den opadstigende rectum 
næsten dækker maven og æsopbagus. 


Anus er fastvokset; dens frie rand er svagt ombøiet 
og fint lappet. 

Kjønsorganet i tarmslyngen, gaar herfra over den 
nedadløbende del af denne (paa indsiden), bøier sig derpaa 


opad og lægger sig tæt op til maven. NSeet indenfra ligner 


curve of the intestine. 
distance from them, there are 2 dense muscular rings at 
about the level of the peripharyngeal band (fig. 13). 


Præbranchial zone smooth, rather narrow and without 


Round the siphons, but at some 


protuberances at the dorsal tubercle, becoming gradually 
broader towards the endostyle (fig. 14). 

Tentacles about 18 in number, of which 10 are large 
and very slightly ramified. 

Dorsal tuberele small, simple in structure, and with 
a slightly curved opening, the concave side of which is 
turned forwards and to the lett (fig. 14). 

The ganglion is close behind, and somewhat to the 
right of the dorsal tubercle. 

The dorsal lamina is smooth, and with smooth, down- 
ward-bent margin; it runs far beyond the æsophageal aper- 
ture, as usual on its left side. 

The branchial sac is very delicate, with 7 high, deli- 
cate longitudinal bands on each side attached to the 
transverse bars, but in other respects hanging freely 
the tops of the infundibula, of which there are 8 longitu- 
dinal Each infundibular system is formed by 2 
spirally-twisted spiracles, whose ends are furnished with 
thickened epithelium, and therefore, especially in coloured 
clavate. The spiracles begin under 


high 
over 


TOWS. 


speeimens, appear 
every alternate transverse bar, and therefore, in the corners 
between 4 infundibula, are seen 4 somewhat curved, swollen 
spiracle ends. The spiracles issuing from these now form 
the twice spirally twisted infundibula on each side of the 
ala) 


From the corners of the in- 


transverse bars, as shown in fig. This arrangement 
always follows a fixed rule. 
fundibula, fine radiating bands run up to the top of the 
Between the 


spirals formed by 2 spiraeles, there are only fine bands, 


spirals, intermediate ones being also present. 


no broader than the bands in the spirals themselves; the 
latter are very narrow, and, as the spiracles make 6 or 7 
from 12 to 15 in number. 
are rather deep, and almost square, and they gradually 


convolutions, The infundibula 
increase in size from the dorsal lamina to the endostyle 
(0.7—1.4 mm. broad). 
endostyle, each infundibulum is divided into ? smaller ones 
(0.6 mm. broad). As before mentioned, there are 8 longi- 
tudinal rows of infundibula, but only 7 longitudinal bands, 


In the longitudinal row nearest the 


the row mnearest to the dorsal lamina not being covered 
with any band. 

The æsophageal aperture is situated nearer to the 
than to the bottom 
The æsophagus is short and almost vertical in position. 


dorsal tuberele of the branchial sac. 
The folded stomach passes without any constrietion into 
the intestine, which forms a high loop (on a level with 
the æsophageal aperture), the descending portion of the 
loop sinking so low that the ascending reetum almost covers 
the stomach and the æsophagus. 

The anus is fixed, its free margin slightly eurved and 
finely lobed. 

The genital organ is in the intestinal loop, passing 
from thence into its descending portion (on the inside) and 
then curving upwards and lying close to the stomach. 


o+ 
3 


kjønsorganet en liggende $, idet den i tarmslyngen liggende 
del egentlig danner en tæt sammentrykt slynge. Paa den 
øvre rand sees talrige smaa papilleagtige udførselsgange. 


Systematiske bemærkninger. Efter Herdmans bestem- 
melsestabel over Eugyra') maatte denne form stilles nær 
Eugyra kerguelensis, Herdm. fra Kergueland Island. Begge 
har en tynd, gjennemsigtig kappe uden sand og en meget 
fint bygget gjællesæk; dog findes i modsætning til den nor- 
ske form hos E. kerguelensis enkelte rette spirakler mellem 
spiralsystemerne, endvidere er muskulaturen svagere, ten- 
taklerne og flimregruben anderledes bygget og siphonerne 
sidder længre fra hinanden*). Disse forskjelligheder fjerner 
de to arter betydeligt fra hinanden. 


Udbredelse. 1 exempl. fundet ved Beian i Trond- 
hjemsfjorden af hr. stipendiat Huitfeldt-Kaas (1894). 


1) Herdman, Revis. Classification of Tunicata, Journ. of Linn. Soc. 


Zoology, Vol. 23, 1891, pag. 563. 


?) Herdman. Tunicata, Challenger, Zoology, Vol. VI, pag. 81, pl. 


VI, fig. 4—9. 
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Seen from within it resembles å recumbent S, the portion 
lying in the loop of the intestine forming a elosely com- 
pressed loop. On the upper margin are numerous small 
papilla like excretory ducts. 
Systematic Remarks. According 
nition of Eugyra*), this form must be placed near Eugyra 
kerguelensis, Herdm., from Kerguelen Island. They both 
have a thin transparent tunic without sand, and a bran- 
chial sac of very delicate structure. In E. kerguelensis, 
there are found, as opposed to the Norwegian form, a few 
straight spiracles between the spiral systems; moreover, 
the musculature is weaker, the tentacles and the dorsal 
tubercele are differently formed, and the siphons are situated 
These differences 


to Herdman's defi- 


at a greater distance from one another*). 
separate the two species rather widely. 

Distribution. One specimen was found at Beian on 
the Trondhjem Fjord, by Mr. Huitfeldt-Kaas (1894). 


1) Herdman, Revis. Classification of Tunicata: Journ. of Linn. Soc. 


Zoology. Vol. 23, 1891, p. 563. 
*) Herdman, Tunicata, Challenger, Zoology, Vol. VI, p. S1, pl. VI, 
figs. 49. 








Bemærkninger til den geografiske udbredelse. 


Se min ,Oversigt* pag. 81—84 samt bemærkningerne 
under hver art; kjendskabet til den bathymetriske udbre- 
delse er endnu meget lidet. Jeg vil her kun gjøre opmærk- 
som paa, at Jacobsohn?) fra den sydlige del af det hvide 
hav, bugten ved Solowetsky, opregner flere arter, som ellers 
kun er kjendt i den boreale zone og ikke findes ved Nor- 
ges nordlige kyst. saaledes Molgula occulta, Kupffer, Mol- 
gula oculata, Forb. og Polycarpa pomarita, Sav. 
nord i det hvide hav (Kandalakskaja Guba) er af disse kun 
M. oculata, Forb. fundet. 
dette er vel, at under den postglaciale periode, som efter 
sin fauna at dømme havde et varmere klima i Nordvest- 
europa end nu*), disse former har vandret rundt Norges 
nordkyst ned i det hvide hav og ved den arktiske faunas 
fornyede fremtrængen er bleven skilt fra sit boreale udbre- 
delsesdistrikt. Dette bestyrkes ogsaa derved, at man selv 
paa Spidsbergen har fundet postglaciale afleiringer med 
Mytilus edulis, Cyprina islandica, og endog Litorina litorea?), 
hvilket med bestemthed tyder paa varmere klima. 


Længer 


Den sandsynligste forklaring for 


weissen Meeres (Travaux 


Vol. XXIII, 1892, 


') Jacobsohn, Ueber d. Tunicaten d. 
de la Société d. Nat. d. St. Pétersbourg. 
pag. 168). 

*) Petersen, Det vidensk. Udbytte af Kanonbaad ,Hauch*s Togter. 
Bd. V. Kjøbenh. 1893. 

%) Nathorst, Sveriges Geologi, Stockholm 1894, pag. 278. 


Remarks on the Geographical Distribution. 


See my ,QOversigt*, pp. 81—84, and the remarks 
under each species. Our acquaintance with the bathyme- 
trical distribution is still very slight. I will here only 
draw attention to the fact that Jacobsohn*) enumerates 
from the south of the White Sea, the bay of Solowetsky, 
several species which are otherwise only known in the 
boreal zone, and are not found on the north coast of Nor- 
Molgula occulta, Kuptfer, M. occulata, Forb. 
Polycarpa pomaria, Sav. Farther north in the White Sea 
(Kandalakskaja Guba), the only one of these found is M. 
oculata, Forb. The most probable explanation of this is 
that during the post-glacial period, when, judging from its 
fauna, North-western Europe possessed a warmer climate 


way, e. 8. 


than now,*) these forms have wandered round the north 
coast of Norway down into the White Sea, and, by the 
renewed advance of the arctic fauna, have been separated 
from their northern habitat. This view is also strengthened 
by the finding, even on Spitzbergen, of post-glacial remains 
in Mytilus edulis, Cyprina islandica, end even Litorina 
litorea*), which certainly indicate å warmer climate. 


1) Jacobsohn, Ueber d. Tunicaten d. weissen Meeres (Travaux de 
la Société d. Nat. d. St. Pétersbourg. Vol. XXIII, 1892, 
p- 168. 

%) Petersen, Det vidensk. Udbytte af Kanonbaad ,Hauch*s Togter. 
Bd. V. Kjøbenh. 1893. 


% Nathorst, Sveriges Geologi. Stockholm, 1894, p. 278. 
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Forklaring til figurerne. 


PAVE 


Ascidia venosa, 0. F. Mill. 
forstørret. 
salfolden. 

Ascidia venosa, O. F. Mill. Gangliet med flimre- 
eruben seet udenfra. Leitz, Ob. 
3) (OXes Il: 


nov. Sp. 


Svælgfeltet, svagt 
S, svælget. D, dor- 


Molgula arctica, Udtaget af kappen, 
seet fra venstre. X 2. 
Molgula arctica, nov. sp. Spiral mellem dte og 


6te fold. Leitz, Obj. 3, Oc. 2. 


Molgula wrctica, nov. sp. Tentakel. Leitz, Obj. 
39 (Okey Ile 
Molgula arctica, nov. sp. Flimregruben. Leitz. 


Op JO: 
Gjællesæk, 3die fold 
Leitz, Obj. 3, 


Molgula arctica, nov. sp. 
fra dorsalfolden. 
oe: 
Molgula norvegica, nov. sp. 
stør. 
Molgula norvegica, nov. sp. 


Fra venstre. Nat. 
Udtaget af kappen, 
seet fra venstre. Nat. stør. 
Molgula norvegica, nov. sp. Flimregrube. Leitz, 
Ope Oce- 
norvegict, nov. Sp. 
Oleg) 84 (OG, I 
Molgula norvegica, nov. sp. Gjællesæk, 4de fold 
fra dorsalfolden. Leitz, Obj. 3, 
Ocao) 
Eugyra translucida, Seet fra venstre. 
svagt forstørret. 
Eugyra translucida, nov. sp.  Flimregrube ete. 
Seibert, Obj I, Oc. I. 


Molgula Tentakel. —Leitz, 


nov. sp. 


Eugyra translucida, nov. sp. Gjællesæk. 4de 
længdebaand fra —dorsalfolden. 
Seibert. OQbj. I, Oc. IL. 

Paramolgula rard, nov. sp. Seet fra venstre. 


Svagt forstørret. 


3 


-1 


9. 


16. 


Explanation of the Figures. 


PLAV: 


Ascidia venosa, O. F. Mall. Gsophageal field, 
slightly magnified. /S, æsopha- 
geal aperture; D, dorsal lamina. 
O. F. Mill. Ganglion 
dorsal tubercle seen exteriorly. 
Teitz Obs OC: 
Molgula arctica, nov. sp. With tunic removed; 
seen from left. x 2. 


Ascidia venosa, with 


Molgula arctica, nov. sp. Spiral between Sth 
and 6th folds. Leitz. Obj. 3, 
Qc2: 

Molgula arctica, nov. sp. Tentacle. Leitz. Obj. 
5 Oe 1. 

Molgula arctica, nov. sp. Dorsal tuberele. Leitz. 
Oppe rocdn: 

Molgula arctica, nov. sp. Branchial sac, Srd 
fold from the dorsal lamina. 
Letz. Obj. 3, Oc. 2. 

Molgula norvegica, nov. sp. From the left. Nat. 


SIZe. 

Seen from left, tunic 
removed. Nat. size. 

Molgula norvegict, nov. sp. Dorsal tubercle. 
Leitz. Obj. 3, Oc. 1. 

Tentacle. 


Molgula norvegica, nov. sp. 


Molqula norvegica, nov. sp. Leitz. 
Ope Ocal: 

norvegica, nov. sp. Branchial sac, 4th 
fold from dorsal lamina. 
Obj. 3, Oc. 0. 

Eugyra translucida, 

slightly magnified. 

nov. sp. Dorsal tubercle, 

Seibert, Obj. I, Oc. I. 

3ranchial sac, 4th 


Molgula 
Leitz. 
from left, 


nov. sp. Seen 


Eugyra translucida, 

ete. 

Eugyra translucida, nov. sp. 

longitudinal band from dorsal la- 

Seibert, Obj. I, Oc. II. 

FATd, Seen left, 
slightly magnified. 


mind. 


Paramolgula nov. Sp. from 


Fig. 17. Paramolgula rara, nov. sp. Udtaget af kappen | Fig. 17. Paramolgula rara, nov. sp. Removed from tunie, 
og seet fra venstre. Svagt for- | and seen from left. Slightly 
størret. magnified. 

, 18. Paramolgula rard, nov. sp. Flimregrube. Leitz. | » 18. Paramolgula rara, nov. sp. —Dorsal tubercle. 

Obj. 31O0c 111 I Leitz. Obj. 3, Oc. 1. 

, 19. Paramolgula rara, nov. sp. Gjællesæk, Leitz, | s 19. Paramolgula rara, nov. sp. Branchial sae. Leitz. 

oppe: | Obj. 3, Oc. 2. 
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I. Distaplia magnilarva. 
Tab. VI. 


Undersøgelsen over Distaplia magnilarvas knopskyd- 
ning blev i høsten 1894 paabegyndt af Dr. Johan Hjort 
og mig i fællesskab, og en foreløbig meddelelse om vore 
resultater offentliggjordes i begyndelsen af 1895 (1). Dr. 
Hjort har imidlertid senere været for sterkt optaget til at 
fortsætte dette arbeide, og han har derfor overdraget til 
mig den videre udarbeidelse. 

Af Della Valles undersøgelser (2), som senere er be- 
kræftede af Salensky (3), fremgaar det, at det første knop- 
anlæg hos Distapliw magnilarva dannes ved en udbugtning 
af entodermen paa larvens ventrale side og en lignende af 
ektodermen paa det tilsvarende sted. Begge disse udbugt- 
ninger afsnøres snart ved sin basis, saa at de danner to 
concentriske blærer, den ydre af ektodermal, den indre af 
entodermal oprindelse. Mellem disse blærer findes spredte 
mesodermeceller, som ved afsnøringen blev skilt fra moder- 
dyret. 

Af denne første knop udvikles san ved delingsproces- 
ser to eller tre, som alle vandrer ud gjennem larvens cellu- 
losekappe og fuldender sin udvikling ude i kolonien. 


Salensky bar ogsaa leveret en indgaaende fremstilling 
af de forskjellige organers udvikling hos Distaplia-knopperne. 
og efter denne anlægges nervesystemet fra den ydre blære, 
medens de øvrige organer dannes af den indre. 


Dette nervesystemets anlæg fra den ydre blære staar 
ikke i overensstemmelse med udviklingen hos de øvrige 
Synascidier, som i de senere aar har været gjenstand for 
undersøgelse. — Pizon's undersøgelser over Botryllus (4), 
Hjorts over Botryllus og Polyclinum (5 og 6), ligesom Caul- 
lery's over Didemmum (7), og Ritters over Goodsirid og 
sandsynligvis ogsaa Perophora (8), viser, at den ydre blære 
hos disse grupper ingen aktiv del tager i knoppens udvik- 
ling, men at alle de vigtigste organer dannes ved udbugt- 
ninger af den indre blære, hvad enten denne oprindelig 
skriver sig fra larvens entoderm eller ektoderm. 


LL Distaplia magnilarva. 
PIE 


An investigation of the gemmation of Distaplia magni- 
larva was begun in the autumn of 1894 by Dr. Johan 
Hjort and myself, and a preliminary record of the results 
obtained was published in the beginning of 1895 (1). Since 
then Dr. Hjort has been too much oceupied to continue 
this work, and has therefore entrusted its further discharge 
to me. 

It appears from Della Valle's investigations (2), which 
were afterwards confirmed by Salensky (3), that the first 
indication of a bud im Distaplia magnilarva is formed by 
an evagination of the endoderm on the ventral side of the 
larva, and similarly of the ectoderm in the corresponding 
place. Both of these protuberances are soon constricted 
at their base, so as to form two concentric vesicles, the 
outer one of ectodermal, the inner one of endodermal origin. 
Between these vesicles are scattered mesoderm cells, which 
were separated by the constriction from the mother animal. 

From tlus tirst bud are then developed by separation 
processes, two or three more, all of which find their way 
out through the larva's cellulose tunie, and continue their 
developement out in the colony. 

Salensky has also contributed a detailed account of 
the development of the different organs in the Distaplia 
buds, and according to this, the nervous system originates 
in the outer vesicle, while the other organs are formed 
from the inner one. 

This originating of the nervous system from the outer 
vesiele does not harmonise with the development of other 
Synascidians wluch have of late years been the subject of 
investigation. Pizon's investigations on the subject of Bo- 
tryllus (4), Hjorts on Botryllus and Polycdimm (5 & 6), 
Caullery's on Didemmim (7), and Ritter's on Goodsiria and 
probably also Perophora (8), show that the outer vesicle 
in these groups takes no active part in the development of 
the bud, but that all the most important organs are formed 
by evaginations of the inner vesicle, whether this has its 
origin in the endoderm or the ectoderm of the larva. 


Den norske Nordhavsexpedition. Kristine Bonnevie: Distaplin magnilarva og Pyrosoma elegans. 1 


Da en nærmere undersøgelse af dette forhold forekom 
os at være af vigtighed, har vi søgt at vinde selvstændige 
erfaringer angaaende knopskydningen hos Distaplia magni- 
larva, og da specielt angaaende anlægget til nervesystemet. 
Vor undersøgelse har ført til resultater, som i væsentlige 
punkter staar i strid med Salenskys, og for skarpere at 
fremhæve forskjellen skal jeg tillade mig stadig at sammen- 
holde de stadier, jeg har valgt til min fremstilling med de 
tilsvarende hos ham. 


Da, efter Salenskys opfatning, nervesystemet anlægges 
meget tidlig, som knoppens første organ, og paa et stadium, 
hvor vi ikke har fundet spor af nogen organdannelse, maa 
jeg begynde med at beskrive dette stadium, for jeg gaar 
over til min fremstilling af vore undersøgelser. 

Knoppen er endnu ikke afsnøret fra moderdyret; ek- 
toderm og entoderm ligger tæt ind til hinanden, kun adskilt 
ved enkelte mesodermelementer, og bestaar af høie, eylmn- 
derformede celler.  Sulensky beskriver her anlægget til 
nerverøret som en ektodermfortykkelse, dannet ved at et par 
celler er trykket ind og dækket af nye. Paa et lidt ældre 
stadium, hvor forbindelsen med moderdyret netop er af- 
brudt. har disse celler løst sig fra ektodermen, og de ligger 
nu som en klump bestaaende af fire celler mellem den indre 
og den ydre blære. 


Det følgende stadium i knoppens udvikling er det 
første, hvori vi har kunnet constatere væsentlige forandrin- 
ger i knoppens bygning, og jeg vil under min fremstilling 


betegne det med 


Stadium I. 


Knoppen er her fuldstændig skilt fra moderdyret og 
har vandret et stykke bort fra sit oprindelige sted, men 
den befinder sig dog endnu i larvens cellulosekappe. Den 
er vokset betydelig i længde. Saavel den ydre som den 
indre blære er tyndere, end tilfældet var før og umiddel- 
bart efter afsnøringen, idet cellerne, som før var eylindriske 
er trukket ud og for ektodermens vedkommende gaaet over 
til pladeepithel, medens entodermens celler nu er lave, cu- 
Da ektodermen herunder har udvidet sig forholdsvis 
mer end entodermen, er mellemrummet mellem begge be- 


biske. 


tydelig forøget. 

Den ydre blære er forøvrig aldeles uforandret, bestaar 
i hele knoppens udstrækning af et enkelt, skarpt begrænset 
cellelag uden fortykkelse eller andre væsentlige uregelmæs- 
sigheder. 

Det samme er tilfældet med den øndre blære, hvad 
knoppens forreste del angaar, og tversnit gjennem denne 
del viser kun to concentriske, encellede ringe, vel adskilte, 
og i mellemrummet mellem dem spredte mesodermeeller, 
dels enkeltvis, dels flere i klynge. 


As a closer examination of these eireumstances seemed 
to us important, we have endeavoured to gain independent 
experiences concerning gemmation in Distaplia magnilarva, 
and especially concerning the commencement of the nervors 
system. Qur investigations have led to results which. in 
some important points, are at variance with those of Sa- 
lensky, and in order to emphasise the difference, I will com- 
pare the stages which I have selected for my account with 
his corresponding stages. 


As, according to Salensky's theory, the nervous sy- 
stem, as the bud's first organ, begins to form very early, 
and at a stage where we have found no trace of organice 
formation, I must begin by deseribing this stadium, before 
passing on to an account of our investigations. 

The bud is not yet separated from the mother ani- 
mal; the ectoderm and the endoderm lie elose to one an- 
other, separated only by a few mesoderm elements, and 
consisting of high eylindrieal cells.  Salensky here describes 
the rudimentary nerve tube as a thickening of the ecto- 
derm, formed by the pressing in of two or three cells, and 
the superposition of new ones. In a rather more advanced 
stage, where the connection with the mother animal is just 
broken off, these cells have become detached from the ecto- 
derm, and lie in å lump consisting of tour cells between 
the inner and the outer vesicle. 

The following stage in the development of the bud, 
first in have been able to demonstrate 


essentiel changes in its structure, and in my account I will 


is the which we 


designate it as 


Stage |. 


The bud is here completely separated from the mother 
animal, and has moved a little away from its original place: 
but it is still in the larva's cellulose mantle. It has con- 
Both the inner and the 
outer vesicle are thinner than was the case before and im- 


siderably increased in length. 


mediately after separation, the cells, which before were 
eylindrical, having been drawn out, and, as concerns the 
ectoderm, become flat epithelium, while those of the endo- 
uow low eubical. As the ectoderm has mean- 


while expanded relatively more than the endoderm, the 


derm are 
space between them has considerably increased. 

Beyond this the outer vesicle is quite unehanged and, 
throughout the whole extent of the bud, consists of å single 
sharply-defined cellular stratum, without thickening or other 
essential irregularities. 

This is also the case with the 7nner vesicle as far as 
the foremost part of the bud is concerned, and a trans- 
verse section through this part shows only two ceoncentrie, 
single-celled rings, well separated, and in the interspace 
scattered mesoderm cells, sometimes single, sometimes se- 
veral in å group. 


Længere bagover har den indre blære imidlertid un- 
dergaaet væsentlige forandringer, idet de første anlæg til 
epicardier og tarm viser sig. Anlægget til epicardiet be- 
staar i at blærens ventrale og dorsale væg, paa et lidet 
stykke nær dens bagerste ende, og efter en linie, som fal- 
der sammen med knoppens længdeakse, er smeltet sammen 
og gjennembrudt; herved er gjællesækken paa dette stykke 
delt i to rør, som atter forenes bag den dannede spalte, 
og man vil paa tversnit her se to mindre ringe istedetfor 
den ene, som viste sig længer foran, medens man ved at 
følge snitserien bagover vil finde, at disse atter forener sig. 


Anlægget til tarmkanalen viser sig som en blindt en- 
dende udbugtning fra den indre blære dorsalt for det sted, 
hvorfra epicardierne udgaar. 
til det udvik- 
lingstrin, som Salensky har afbildet i fig. 32; men som det 
fremgaar af min beskrivelse, er der paa flere punkter man- 


Dette stadium er omtrent tilsvarende 


gel paa overensstemmelse mellem hans og vore resultater. 

Han beskriver her nervesystemet som et langt, tyndt 
rør, der ligger tæt ind til entodermen 1 næsten hele knop- 
pens længde. Det lykkedes os ikke at finde noget tilsva- 
svarende, skjønt vi meget omhyggelig undersøgte, saavel 
begge blærer, som de mesodermelementer, der befandt sig 
mellem dem. Vistnok fandtes der flere steder smaa grup- 
per af celler; men der var ingen intim forbindelse mellem 
dem, og de viste sig altid kun paa et eller et par snit, 
saa vi maatte betragte disse ansamlinger som en tilfældie 
sammenstillen af mesodermeeller. 


I modsætning til Salensky har vi paa dette stadium 
heller ikke fundet noget anlæg til peribranchialcaviteter, 
medens tarm og epicardier er naaet til et lignende udviklings- 
trin. Kun har vi fundet en sammenhæng mellem begge 
epicardier i knoppens bagerste del, saa at epicardiedannelsen 
viser sig som et U-formet rør, der med begge de aabne 
ender munder i den midtre blære, medens Sulensky beskri- 


ver den som to af hinanden uafhængige udbugtninger. 


Stadium ll. 


Det andet stadium, som jeg vil benytte til min frem- 
stilling, har jeg illustreret ved en serie af tversnit (tig. I 
—7) og ved et mediansnit (fig. 5). 

Paa dette ser man paa den indre blæres dorsale væg 
en forover rettet udbugtning, det første anlæg til nerve- 
systemet (Dorsalrøret). 
sig forrest som en ring (fig. 1), gaar dernæst over i den 


Paa tversnit viser denne udbugtning 


indre blære (tig. 2) for endelig (tig. 3) kun at vise sig som 
en fortykkelse af denne. 

Dette anlæg til dorsalrøret hos Distaplia viser en 
hos Botryllus, 
S med Hjorts 


paafaldende lighed med det samme anlæg 
hvad man kan se ved at sammenligne fig. 
afbildning, (4), Tab. 36, fig. 20 


Farther back, however, the inner vesicle has under 
gone important changes, the first rudiments of epicardia 
and ?ntestine having appeared. The commencement of the 
former consists in the fusion and breaking through of the 
ventral and dorsal walls ot the vesicle, on å small piece 
near its posterior end, and in a line eoineiding with the 
long axis of the bud. The branchial sac on this piece is 
thereby divided into two channels, which reunite behind 
the eleft formed. In a transverse section at this point, 
two smaller rings will be seen instead of the one which 
appeared farther forward, while, by following the series of 
sections backwards, it will be seen that these rings once 
more unite. 

The rudimentary ønfest;mal canal appears as åa blind 
protuberance on the inner vesicle dorsal of the spot from 
which the epicardia issue. 

This stage as nearly as possible answers to that which 
Salensky has shown in his fig. 32, but, as will appear from 
my description, there are several points in which there is 
a want of agreement between his results and ours. 

Salensky there describes the mnervous system as å 
long, narrow tube lying close to the endoderm through al- 
We did not suceeed in 
finding anything answering to this, although we examined 
very carefullv both the two vesieles and the mesoderm ele- 

It is true that in several places we 


most the entire length of the bud. 


ments between them. 
found small groups of cells, but there was no very close 
connection between them, and they always appeared only 
on one or on å couple of sections, so that we were obliged 
to consider these aceumulation as chance groupings of me- 
soderm cells. 

We also differ from Salensk;y in not finding, at this 
stage, any indication of peribranchial cavities, while the 
intestine and epicardia have reached a similar stage. We 
have only found a connection between the two epicardia 
in the posterior part of the bud, so that their formation 
has the appearance of a U-shaped tube whose free ends 
open into the middle vesicle, while Salensky describes them 
as two protuberances quite independent of one another. 


Stage Il. 


I have illustrated the second stage which I shall 
employ in my account, by a series of transverse sections 
(figs. 1—7) and one median section (fig. 8). 

On the last-named there is visible, on the dorsal wall 
of the inner vesicle, an anteriorly directed protuberance, 
the first rudiment of the nervous system (the dorsal tube). 
In transverse sections this protuberance appears as å ring 
(fig. 1), then passes into the inner vesicle (fig. 2) appearing 
lastly as a thickening of that vesicle (fig. 3). 

This rudiment of a dorsal tube in Distaplia exhibits 
a striking resemblance to that in Botryllus, å resemblance 
which may be seen by comparing fig. 8 with Hjorts illu- 
stration (4) PI. 36, fig. 20. 

p 


Forøvrig har knoppen paa dette stadium ingen væsent- 
lige forandringer undergaaet; kun er tarm og epicardier 
tiltaget i størrelse, og tarmen har faaet en liden bøining 
til høire. Det snit, som er afbildet ved fig. 4, er taget 
lige bag dorsalrørets udgangspunkt; fig. 5 og 6 viser, hvor- 
ledes den indre blære spaltes i tre adskilte dele, tarm og 
epicardier, medens fig. 7 afbilder et snit gjennem knoppens 
bagerste del, hvor epicardierne atter har forenet sig. 


Stadium III. 

Paa et endnu lidt ældre stadium ser man peribran- 
chialcaviteternes anlær. Fig. 9a og b viser en knop paa 
dette stadium, seet bagfra og fra siden, og man kan her 
se, hvorledes baade dorsalrøret og begge peribranchialeavi- 
teter dannes som udbugtninger fra den midtre blære, og 
hvorledes de endnu paa dette stadium staar i aaben forbin- 
delse med samme. Til nærmere belysning af dette tjener 
en serie af tversnit (fig. 11—18) af en lignende knop, som 
den i fig. 9 afbildede. Ved at betragte de tre forreste 
snit (fig. 11—15) ser man, hvorledes dorsalrøret og begge 
peribranchialcaviteter anlægges som sideordnede udbugtnin- 
ger fra den indre blære, af hvis midtre og ventrale del nu 
gjællesækken udvikler sig. Fig. 14 and 15 er snit fra 
partiet lige bag dorsalrørets udgangspunkt, fig. 16 viser 
gjællesækkens overgang i tarm og epicardier, og fig. 17 er 
fra knoppens bagerste del, hvor epicardierne atter er for- 
enede. 


For sammenligning med knopskydningen hos de øvrige 
Synascidier er det af vigtighed at lægge merke til, at an- 
lægget til dorsalrøret hos Distaplia magmilarva sker uaf- 
hængig af peribranehialeaviteternes damnelse. Thi heraf 
fremgaar det, at det er af underordnet betydning, naar disse 
anlæg hos enkelte grupper som hos Botryllus og Polycliimim 
staar i forbindelse med hinanden. 

Til stadierne IT og IIT svarer omtrent de stadier. 
som Sualensky har afbildet i fig. 33, 34 og 35.  Nerverøret 
skal efter hans fremstilling ogsaa her være langt og udvidet 
i begge ender, medens det paa midten er ganske smalt. I 
modsætning til dette har jeg, som fig. 4, 14 og 15 viser 
altid fundet et parti omkring midten af knoppen, vistnok 
ofte ganske lidet, hvor der absolut intet findes, som kan 
forveksles med nerverøret, medens paa de bagenfor liggende 
snit oviducten af og til kan have en skuffende lighed med 
dette, da den ligger paa samme sted i forhold til gjælle- 
sækken og peribranchialeaviteterne og har omtrent samme 
vidde som nerverøret i dets bagerste tynde del. Hvis nu 
snitserien ikke er ganske fuldstændig, kan mangelen af et 
par snit midt paa knoppen, eller endog kun et for tykt 
snit paa angjældende sted, virke meget vildledende. 


In other respects the bud in this stadium has under- 
gone no essential ehange, the intestine and the epicardia 
alone having increased in size, and the intestine acquired 
a slight bend to the right. The section shown in fig. 4, 
is taken just behind the starting-point of the dorsal tube: 
fig. 5 and 6 show how the inner vesicle is eleft into 3 se- 
parate parts, intestine and epicardia, while fig. T shows å 
section through the hindmost portion of the bud, where 
the epicardia have again become united. 


Stage Ill. 


In a rather more advanced stage, the rudimentary 
peribranchial cavities are seen. Fig. 9a & b shows a bud 
in this stage seen from behind and from the side. It will 
here be seen how the dorsal tube and both the peribran- 
chial cavities commence as evaginations from the inner 
vesicle, and how in this stage they are connected with it. 
I have illustrated this by a series of transverse sections 
(figs. 11—18) from a bud, similar to the one in fig. 9. 
From the three foremost sections (figs. 11—13) it will be 
evident how tbe dorsal tube and both the peribrancehial 
cavities are commenced as coordinated evaginations from the 
inner vesicele. from whose middle and ventral portions the 
branehial sac now developes. Figs. 14 and 15 are sections 
from the region behind the starting-point of the dorsal 
tube: fig. 16 shows the transition of the branchial sac into 
the intestine and epicardia; and fig. 17 is from the hind- 
most part of the bud, where the epicardia are again 
united. 

In comparing this with gemmation in the other Syn- 
ascidiæ, it is important to notice that the dorsal tube mm 
Distaplia maqnilarva commences independently of the for- 
mation of the peribranchial cavities. It would appear from 
this that it is of less importance, as in certain groups, e. 
g. Botryllus and Polyclinum, these rudiments are in con- 
nection with one another. 

The stages represented by Salensky m lus figs. 93— 
35 about answer to the present stages IT and IIT. The 
nerve tube, according to his. statement, is long here too, 
and developed to both ends, while in the middle it is quite 
narrow. Ås opposed to this, I have always, as figs. 4, 14 
and 15 show, found a region about the middle of the bud, 
— often, it is true, quite small, — where there is posi- 
tively nothing that can be taken for the nerve tube, while 
in the posterior sections, the oviduct can now and then 
bear a striking resemblance to it, as it is situated in the 
same place in relation to the branchial sac and the peri- 
branchial eavities, and is of about the same width as the 
nerve tube in its thin, hindmost part. Incompleteness in 
the sectional series, e. g. the absence of one or two sec- 
tions in the middle of the bud, or even the excessive thick- 
ness of a single section at the place in question, will have 
a very misleading effect. 


Stadium IV. 

Under knoppens videre udvikling afsnøres dorsalrøret 
bagtil fra gjællesækken, det tiltager forover i længde og 
dets ventrale væg lægger sig fortil tæt ind til gjællesækken, 
medens den dorsale væg tiltager i tykkelse. Begge peri- 
branchialeaviteter afsnøres ogsaa fra gjællesækken og vokser 
derefter indbyrdes sammen udenom nerverørets bagerste 
del, saa at denne blir indesluttet som 1 et rør. Ved denne 
sammenvoksen af peribranchialcaviteterne er det første an- 
læg til Zloakken dannet. En knop paa dette stadium er i 
fig. 10a og b afbildet, seet bagfra og fra siden. 


Senere opstaar der, som fig. 18 viser, aaben forbin- 
delse mellem gjællesækken og nerverørets forreste del, anlæg 
til flimmergruben. Nerverørets dorsale væg fortykkes imid- 
lertid mer og mer, og snart skiller det sig i de to dele, 
ganglion og hypofysis. 


Gangliet anlægges altsaa hos Distaplia ligesom hos 
Botryllus, Polyclinum og de øvrige grupper som en fortyk- 
kelse af dorsalrørets ene væg. Jeg tillader mig til sammen- 
ligning mellem de forskjellige grupper at henvise til fig. 
19—24, som alle viser snit gjennem fortykkede nerverør, 
og hvor fig. 19—20 er af Distaplia, fig. 21 af Diplosoma, 
fig. 22 af Botryllus, fig. 23 af Sarcobotrylloides og fig. 24 
af Polyeyclus. 


[gje] 


Af ovenstaaende fremstilling fremgaar det, at vore 
resultater med hensyn til anlægget af nervesystemet hos 
Distaplia staar i den største modsætning til Salensky's ar- 
beide. Det var os umuligt at finde noget spor af nerve- 
systemet selv paa et stadium, ældre end det, hvor det efter 
Salenskys opfatning allerede skulde være anlagt, og vi har 
dernæst kunnet beskrive nerverørets anlæg paa et senere 
stadium. 

Paa den anden side tillader jeg mig at gjøre opmærk- 
som paa den store overensstemmelse i nervesystemets anlæg, 
som ifølge vor undersøgelse finder sted mellem Distaplia 
og de øvrige grupper af Synascidier, som i de senere aar 
har været gjenstand for undersøgelse. 

Vore resultater angaaende de første anlæg til nerve- 
system og peribranchialeaviteter stemmer ogsaa fuldstændig 
overens med Korralevsk:ys beskrivelse af dem hos Didem- 
nium styliferum, syn. Distaplia styliferum (9). 


Stage IV. 


During the further development of the bud, the dorsal 
tube becomes separated posteriorly from the branchial sac; 
it inereases in length anteriorly, and its ventral wall ad- 
vances anteriorly up to the branchial sac. while the dorsal 
wall inereases in thiekness. Both the peribranehial eavities 
are also separated from the branchial sac, and then grow 
together outside the hindmost portion of the nerve tube, 
thereby, as it were, enclosing it in å tube. This growing 
together of the peribranchial cavities forms the first rudi- 
ment of the cloaca. Fig. 104 & » shows a bud in this 
stage seen from behind and from the side. 

Subsequently, as fig. 18 shows, an open connection 
is formed between the branchial sac and the anterior por- 
tion of the nerve tube, the rudimentary dorsal tubercle. 
The dorsal wall of the nerve tube meanwhile becomes thicker 
and thicker, and soon divides into two parts, ganglion and 
hypophysis. 

Thus the ganglion commences in Distaplia, as in 
Botryllus, Polycdinum and the other groups, as å thieken- 
ing of one wall of the dorsal tube. For comparison of the 
different groups, I would direct attention to figs. 19—24, 
which all show sections through the thickened nerve tube. 
Figs. 19, 20 are Distaplia, fig. 21 Diplosoma, fig. 22 Bo- 
tryllus, fig. 23 Sarcobotrylloides, and fig. 24 Polycyclus. 


It will be seen from the above that our results with 
regard to the commencement of the nervous system in Di 
staplia differ very considerably from those of Salensky. It 
was impossible for us to find any trace of å nervous system, 
even in å more advanced stage than that in which, accor- 
ding to Salensky. it has already commenced, and we have 
described the commeneement of the nerve tube in a later 
stadium. 

On the other hand, I would draw attention to the 
similarity which, aecording to our investigations, exists be- 
tween the commencement of the nervous system in Dista- 
plia, and of that in the other groups of Synascidie which 
have of late years been the subject of investigation. 

The conclusions at which we have arrived regarding 
the first rudiments of the nervous system and the peribran- 
chial eavities, also agree perfeetly with Koialevsky's des- 
cription of them in Didemmum styliferum, syn. Distaplia 
styliferum (9). 
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Kd = Gjællesæk, 
Kl = Kloak, 


Figurforklaring. 
Pl. VIE 


For samtlige figurer gjælder følgende betegnelser: 
Eg = Egestionsaabning, 
El:t = Ektoderm, 
Ent = Entoderm, 
End = Endostyl, 


Ing = Ingestionsaabning, 
Mes = Mesoderm, 
Nr = Nerverør, 


Od = Oviduct, 
Ep = Epicardium, Pbce = Peribranchialcavitet, 
G' = Genitalorgan, Per = Pericardium, ; 
JETRårme 


Serie af tversnit gjennem en knop af Sta- 
dium II. 
Mediansnit gjennem en knop af samme 
stadium. 
Knop af Stadium III, a, seet fra siden, 
b, seet bagfra. 
Knop af Stadium IV, a, seet bagfra, b, 
seet fra siden. 
Serie af tversnit gjennem en knop af Sta- 
dium III. 
Skematiseret fremstilling af forreste del af 
en ældre knop. 
Fortykket nerverør af Distaplia. 
— e - Diplosoma. 
= o - Botryllus. 
— ; - Sarcobotrylloides. 
— E - Polyeyclus. 
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Jxplanation of the figures. 


ectoderm, 
endoderm, 
endostyl, 
epicardium, 

g = genital organ, 
brancehial sae, 


eloaca, 


10. 


11—17. 


19, 20. 
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The following abbreviations are used in all the figures: 
atrial aperture, 


ing = branehial aperture. 
mes = mesoderm, 
nr = nerve tube, 
od = oviduct, 
pbe = peribranchial cavity. 
per = pericardium, 
t = intestine. 


Series of transverse sections through a 
bud in Stage II. 

Median section through a bud in the same 
stage. , 

Bud in Stage IIT:; a«, seen, from the side, 
lb, seen from behind. 

Bud in Stage IV; a, seen from behind, 
b, seen from the side. 

Series of transverse sections through a 
bud in Stage III. 

Diagrammatic drawing of the anterior part 
of an older bud. 

Thickened nerve tube of Distaplia. 


— K s = Diplosoma. 
—- - » = Botryllus. 
-- - Narcobotrylloides. 
— 5 » * Polyeyclus. 


II. Pyrosoma elegans. 


I de senere aar har man ved nye undersøgelser over 
knopskydningen hos forskjellige arter af Synascidier fundet, 
at organernes nydannelse fra knoppens indre blære er et 
gjennemgribende led i deres udviklingshistorie. Og jo mere 
gjennemgribende denne udviklingsmodus viser sig at være 
inden gruppen af Synascidier, desto større blir den kløft, 
som maa reises mellem de ellers saa nærstaaende grupper 
Synascidier og Pyrosoma ved væsentlige forskjelligheder i 
deres knopskydning. 

i Fra et theoretisk standpunkt lyder det derfor noget 
tvilsomt, at knopskydningen hos Pyrosoma efter Salensky"s 
(1) og Seeligers (2) undersøgelser, skal foregaa efter helt 
andre principer end den samme proces hos Synascidierne, 
at efter de næynte undersøgelser udviklin- 
første knopper i en Pyrosoma-koloni skal 
være væsentlig forskjellig fra de senere anlagte knoppers 
udvikling, idet peribranehialcaviteter og nervesystem hos 
hine anlægges fra ektodermen (Sulensky), medens samme 


og endnu mere, 


gen af de fire 


organer hos disse fremkommer som mesodermale dannelser 
(Seeliger); hos Synascidierne derimod dannes de, som oven- 
for nævnt, af knoppens indre blære, ligegyldig om denne 
oprindelig skriver sig fra larvens ektoderm eller entoderm. 
Der reiser sig da uvilkaarlig det spørgsmaal, om denne 
mangel paa overensstemmelse muligens skulde bero paa 
unøiagtighed i observationerne. 

Jeg har derfor underkastet knopskydningen hos Pyro- 
somd en fornyet undersøgelse, og er herunder, som jeg 
nedenfor skal søge at vise, kommen til resultater, hvorefter 
Pyrosomas slægtskab med Synascidierne ogsaa bekræftes 
ved lighed i udviklingen af deres knopper. 

Til min undersøgelse har jeg benyttet en meget godt 
konserveret koloni af Pyrosoma elegans fra den biologiske 
station 1 Neapel. 
til at undersøge udviklingen af de fire første ascidiozoider, 


Men da der i denne ikke var anledning 


har jeg foreløbig maattet indskrænke mig til behandling af 
de senere knopanlæg. 

Huxley (4) og 
spørgsmaalet om knopskydningen hos Pyrosomda; og mere 


Kowalevsky (5) har tidligere berørt 


II. Pyrosoma elegans. 


It has of late years been ascertained by fresh investi- 
gations with regard to gemmation in the different species 
of Synascidiæ, that the formation of the organs from the 
inner vesicle of the bud is an important link in the history 
of their development. The more radical this manner of 
development shows itself to be in the Synaseidian group, 
the sharper will be the line which must be drawn between 
the otherwise so nearly-allied groups, Synascidiæ and Py- 
rosomd, by the essential differences in their gemmation. 

From a theoretical point of view, it therefore seems 
somewhat doubtful whether, as Salensky (1) and Seeliger 
(2) maintain, gemmation in Pyrosoma proceeds on a totally 
different principle to that in the Synascidiæ; and still more 
so that the development of the first four buds im å Pyro- 
somd eolony, is essentially different from that of later buds, 
the peribranchial cavities and the nervous system of the 
originating in the ectoderm (Salensky), while in the latter 
these organs commenee as mesodermal formations (Seeliger). 
In the Synascidiæ, on the other hand, they are formed, as 
already stated from the inner vesiele of the bud, whether 
that vesicle originates in the ectoderm or the endoderm of 
the The question therefore involuntarily presents 
itself, whether this want of harmony may not possibly be 
due to an inaceuraey of observation. 


larva. 


I have therefore subjected gemmation in Pyrosomda 
to renewed investigation, and. as I shall attempt to show, 
have arrived at results whereby the relationship of Pyrosomda 
to Synascidiæ is also confirmed by a resemblance in the 
manner of the development of their buds. 

In my investigations, I have employed a very well 
preserved colony of Pyrosoma elegans from the biological 
station at Naples; but as there was in it no opportunity 
of examining the development of the first four Aseidiozöids, 
I am for the present obliged to confine myselt to the treat- 
ment of that ot the later buds. 

Hualey (4) and Korwalevsky (5) have previously touched 
upon the question of budding m Pyrosomd, and more 


indgaaende undersøgelser er i den senere tid foretaget af 
Joliet (6) og Seeliger (2 
branchialeaviteter og nervesystem som mesodermale damnelser. 


og 3), som begge beskriver peri- 


Knopperne hos Pyrosoma anlægges, som det af de 
nævnte arbeider er bekjendt, ved at moderdyrets entoderm 
bugter sig ud ved endostylens nedre ende, idet den danner 
et tyndt rør, som gjennem eleoblasten strækker sig helt 
henimod ektodermen, der nu ogsaa begynder at bugte sig 
Entodermrøret er noget sammentrykt i dorso-ventral 
retning, og det viser sig paa snit at have en rektangulær 
form; ektodermen bestaar i knopskydningsregionen af ku- 
biske celler med jevn overgang til pladeepithelet, som ellers 
omgiver moderdyret (Se fig. 5). Mellem disse lag findes 
paa undersiden af knopanlægget en temmelig kompakt me- 
sodermeellemasse, hvori enkelte celler, de senere ægeeller, 
Af me- 
sodermelementer findes endvidere, efter Seeliger, to mesen- 


ud. 


udmerker sig fremfor de øvrige ved sin størrelse. 


chym-strenge, som strækker sig langs entodermrøret paa 
begge sider, og desuden enkelte spredte celler. 


Peribranchialcaviteterne optræder allerede paa et sta- 
dium, hvor knoppen kun viser sig som en svag udbugtning 
af moderdyret, og de stammer, efter Seeligers opfatning, 
afgjort fra mesodermen, hvorimod han ikke udtaler sig be- 
stemt om, enten de skriver sig fra de mesenchymstrenge, 
som ligger langs entodermrøret, eller fra den større celle- 
masse paa knoppens underside. 

Nervesystemet anlægges, efter Seeligers undersøgelse, 
paa et noget senere stadium, ved at mesodermcellemassen 
strækker sig forover i knoppen, rundt entodermrørets spids, 
saa at en del af den kommer til at ligge paa knoppens 
Denne del, den nevrale mesoderm, afsnøres snart 
fra den underste, den hiåmale, og samtidig antager den 


overside. 


formen af et rør, nerverøret, idet der dannes en spalte i 
dens indre. 

Angaaende denne første oprindelse til peribranchial- 
caviteter og nerverør er jeg kommen til andre resultater 
end Seeliger, og jeg skal, under min behandling af de tor- 
skjellige stadier af knopper, specielt tage hensyn til disse 
organer, idet jeg, hvad knoppens øvrige udvikling angaar, 
henviser til Seeligers mdgaaende beskrivelse. 


Stadium I. 

Jeg begynder med at beskrive et stadium som det 
paa fig. 7 afbildede, hvor knoppen viser sig som en meget 
udbugtning af moderdyret, men hvor nogen afsnøring 
Ektodermen bestaar her, som paa 
entodermrøret 


tydelig 
endnu ikke er begyndt. 
senere stadier, af kubiske celler, medens 
begrænses af eylinderepithel. 

Entodermrøret er firkantet, men med indbøiede side- 
flader, saa det paa snit viser sig korsformet. Paa denne 
maade dannes mellem ektoderm og entoderm fire parallelle 
Bonnevie: 


Den norske Nordhavsexpedition. Kristine 





Distaplia magnilarva og Pyrosoma elegans. 


thorough investigatlons have lately been made by Joliet (6) 


and Seeliger (2 and 3), both of whom deseribe the peri- 


branchial cavities and the nervous system as mesodermal 


formations. 


As is well known from the above-named works, the 
buds in Pyrosomda originate in the evagination of the en- 
doderm of the mother animal at the lower end of the en- 
dostyle, thus forming å narrow tube which extends through 
the elæoblast up to the ectoderm, which now also begins 
to bulge. The endodermal tube is somewhat compressed 
in å dorso-ventral direction, and exhibits in section a rec- 
tangular shape. In the budding region, the ectoderm consists 
of cubical cells with an even transition to flathened epithe- 
lium, which also envelopes the mother animal (See fig. 5). 
Between these layers, on the lower side of the incipient 
bud, there is a fairly compact mass of mesoderm cells, in 
which certain cells, the future egg-cells, are distinguished 
from the others by their size: According to Seeliger, there 
are, moreover, of mesoderm elements, two mesenchymal 
cords, extending on both sides along the endodermal tube 
and a few scattered cells. 

The peribranchial cavities have already made their 
appearance at a stage when the bud only appears like a 
slight swelling of the mother animal, and. according to 
Seeliger, they undoubtedly originate in the mesoderm, though 
that writer gives no decided opinion as to whether they 
are from the mesenchymal cords, or from the large cellular 
mass on the under side of the bud. 

According to Seeliger, the nervous system commences 
to form at a somewhat later stage, by the expansion of 
the mass of mesoderm cells forwards im the bud, and round 
the point of the endodermal tube, so that a portion of it 
reaches the upper side of the bud. This part, the neural 
mesoderm, is soon cut off from the lower, the ræmal meso- 
derm, and simultaneously assumes the form of a tube — 
the nerve tube —, a cleft being formed within it. 

With regard to the origin of the peribranchial cavities 
and the nervetube, I have arrived at a different conclusion 
to Seeliger, and shall, in treating of the ditferent stages of 
buds, pay special attention to these organs, while as re- 
gards the development of the rest of the bud, I would refer 
the reader to Secliger's detailed deseription. 


Stage I. 

I will begin by deseribing a stage like that represen- 
ted in fig. 7, where the bud appears as a very distinet 
evagination ot the mother animal, but where no separation 
has as yet begun to take place. The ectoderm, here as in 
later stages, consists of eubical cells, while the endodermal 
tube is bounded by eylindrical epithelium. 

The endodermal tube is quadrangular, but with in- 
eurved lateral surfaces, so that, in section, it has the shape 
of a cross. In this way, there are formed between the 


9 


rør, under, over siderne af entodermrøret. Det 


første af disse optages af mesodermstrengen, over entoderm- 
røret findes paa dette stadium endnu kun spredte meso- 


og. 
oD 


paa 


dermeeller, medens begge siderør optages af peribranchial- 
rørene (fig. 6). 

Paa dette stadium er peribranchialcaviteterne altsaa 
anlagte, og ved at betragte en snitserie (fig. 1—6) vil man 
se, hvorledes de dannes ved at en del af entodermrørets 
cellevæg: paa hver side bugter sig ud for at lægge sig som 
et blad af dette. 
linierne a-b, c-d, o.s.v. paa fig. 7, og 


ved siden Snitretningen betegnes ved 
saaledes, at fig. 1 
betegner et snit gjennem limien a-b, fig. ? og 3 er to paa 
hinanden følgende snit ved c-d, fig. 4s stilling betegnes 
ved e-f, O.S. V. 

Peribranchialcaviteterne anlægges vistnok noget tid- 
ligere, paa et stadium svarende til Seeligers fig. 5 (2); men 
jeg har til min fremstilling valgt en saa udviklet knop, for 
at jeg ved afbildninger som fig. 5 og 6 skulde være istand 
til at fjerne enhver tvil om, at det virkelig er peribranchial- 
caviteterne, som anlævees ved denne udbugtning af ento- 
dermen. 

Paa noget yngre knopper har jeg 
anden snitretning fundet billeder som fuldstændig svarer til 
Seeligers fix. 41 og 43 (2); men som man vil se af fig. 7, 
kan man ikke faa noget tydeligt billede af sammenhængen 


ved at benytte en 


mellem entodermrøret og peribranchialeaviteterne uden netop 
ved serier, som har nogenlunde samme snitretning som den, 
jeg har afbildet. 

Eftersom knoppen nu vokser, afsnøres dens forbin- 
delse med moderdyret noget, saa den staar fæstet ved en 
tyndere stilk, hvori dog endnu alle knoppens organer findes. 
Af forandringer, som foregaar i knoppens indre, kan merkes: 


entodermrørets to nederste grene vokser sterkere end 
de øverste, og danner derved det første anlæg til tarm- 
tractus; 

i peribranchialcaviteterne, som strækker sig helt ud 
mod knoppens spids, optræder et tydeligt hulrum: 

mesodermstrengen, hvori knoppens æg træder tydelig 
frem mod de øvrige celler, strækker sig forover omkring 
eutodermrørets spids, idet den lægger sig tæt op til ekto- 
dermen, hvor den holder sig som et sammenhængende lag 
gjennem de følgende stadier. 


Stadium II 

Ved at betragte fig. 8, som er en halv sehematiseret 
fremstilling af en knop paa dette stadium. ser man, at 
begge peribranchialcaviteter i knoppens dorsale parti, det, 
som ligger nærmest moderdyret, har forenet sig under en- 
todermrøret; samtidig ser man paa hver side et tapformet 
anlæg, som udgaar fra peribranchialcaviteten lige over for- 
bindelsesstedet, og som strækker sig et stykke opover mel- 


lem denne og ektodermen. Dette dobbelte anlæg viser sig 


ectoderm and the endoderm, four parallel tubes. respectively 
beneath, above, and at the sides of the endodermal tube. 
The first of these is oceupied by the mesoderm cord; above 
the endodermal tube at this stage. there are as yet only 
scattered mesoderm cells, while the two lateral tubes are 
oeeupied by the peribranchial tubes (fig. 6). 

Thus the formation of the peribranchial cavities has 
commenced at this stage, and on looking at a sectional 
series (figs. 1—6), it will be seen that they are formed by 
the evagination of a portion of the cellular wall on each 
side of the endodermal tube, beside which they lie like a 
leaf. The plane of the sections is indieated by the lines 
ab, cd, ete. in fig. 7. Thus, fig. 1 represents a section 
through line ab, figs. 2 and 3 are two consecutive sections 
at cd, the plane of fig. 4 is indicated by the line eff, ete. 

The peribranchial cavities commenee, it is true, rather 
tarlier, at a stage answering to Seeliger's fig. 5 (2); but I 
have chosen a bud of the more advanced stage, in order 
that I might, by such figures as 5 and 6. remove all doubt 
as to the really being the peribranchial cavities which 
commence with this evagination of the endoderm. 


By taking sections in another plane, I have obtained, 
in å somewhat less advanced bud, results which exactly 
correspond with Seeliger's figs. 41 and 43 (2); but as my 
fig. 
the endodermal tube and the peribranchial cavities is to 


7 shows, no very clear idea of the connection between 


be gained, except by such series as are in å plane some- 
what similar to that which I have here given. 

With the growth of the bud, its connection with the 
mother animal becomes more interrupted, until it is atta- 
ehed by a thin stalk, in which, however, all the organs are 
still found. 
interior of the bud, the following 


Among the changes which take place in the 
may be noticed: 

The two lowest branehes of the endodermal tube grow 
more quickly than the upper ones, and thus form the first 
rudiments of the intestinal region: 

A distinet cavity appears in the peribranchial tubes, 
which extend to the very point of the bud; 

The mesodermal cord, in which the ova of the bud 
are conspicuous among the other cells, extends forwards 
about the point of the endodermal tube lying elose up to 
the ectoderm, where it remains, like a compact stratum, 


through the subsequent stages. 


Stage Il. 

On looking at fig. 8, which is å semi-diagrammatie 
representation ot åa bud in this stage, it will be seen that 
the two peribranchial cavities im the dorsal part of the bud 
— the part nearest to the mother animal —, have become 
At the same time 
there is visible, on each side, a process-like formation, issu- 
ing from the peribranchial eavity just above the point of 
union, and extending a little way up between the eavity 


united beneath the endodermal tube. 


ved sammenligning med senere stadier at være oprindelsen 
til knoppens nervesystem. 


Flo. 


9—15 afbilder en snitserie af en knop paa dette 
stadium, med snitretning lodret paa moderdyrets længdeakse 
og altsaa parallel en linie a-b (fig. 


8). 


Fig. 11 viser, hvorledes en del af den ene peribran- 
chialeavitet afsnøres for længer nede (fig. 10 og 9) at smelte 
sammen med udbugtningen fra den anden, san at de kom- 
mer til at danne en aaben forbindelse mellem begge peri- 
branehialcaviteter. 

Her kan ikke være tale om nogen forveksling med 
anlægget til kloakken, da denne først viser six paa et langt 
senere stadium (fig. 28 og 33); og man kan paa et og 
samme snit gjennem et saadant stadium se baade kloakken 
og nerverørets nederste del (fig. 57). 

Paa fig. 12, som viser et snit lige over det paa fig. 
11 afbildede, ser man, at en del af peribranehialeavitetens 
cellevæg fortykkes for længer oppe at vise sig som en selv- 
stændig cellestreng (tig. 15 og 14), der dog ikke strækker 
sig op over entodermrøret (paa fig. 15, et snit fra knoppens 
øverste del, findes intet spor af nogen saadan streng). 


Fra nu af vokser knoppen forholdsvis mere 1 vertikal 
retning, peribranchialcaviteterne begynder i knoppens proxi- 
male del at udbrede sig nedover, og efterhvert som denne 
udbredelse skrider frem, trænges entodermrørets tarmanlæg 
frem mod knoppens distale ende. Nogen væsentlig foran- 
dring viser sig dog ikke før ved 


Stadium III. 

Her ser man (tig. 16) nervesystemet paa et videre 
Det nedre anlæg har ingen væsentlig foran- 
dring undergaaet, men de to opstigende cellestrenge er 
vokset sammen over entodermrøret, hvor de har udviklet 
sig til en stor cellehob. Ved snit gjennem denne celle- 
masse ser man en mængde celler under deling, hvilket kan 
forklare den hurtige udvikling af denne øvre del af nerve- 
systemet. 


udviklinestrin. 


Fig. 17 og 18 viser to snit af en serie, hvis snitret- 
Paa fig. 


17 ser man, hvorledes nervesystemet ligger som en ring 


ning er parallel linierne a-b og c-d paa fig. 16. 


omkring entodermrøret og peribranchialcaviteterne, og hvor- 
ledes dets nedre bue staar i aaben forbindelse med disse, 
medens der endnu ikke er dannet noget hulrum i de op- 
stigende grene. Fig. 18 er et snit længer foran, omtrent 
ved c-d (fig. 16), og her ser man, at der har dannet sig 
en spalte indvendig i den forreste del af cellehoben. 


Nervesystemet vokser nu mindre end knoppens øvrige 
del, og da denne fortsætter sin høidetilvæxt, kommer hele 
nervesystemet snart til at ligge paa knoppens dorsale side. 


and the ectoderm. This double rudiment proves, on com- 
parison with later stages, to be the origin of the nerrous 
system of the bud. 

Figs. 9—15 


in tlus stage, the plane of the sections being perpendieular 


exhibit a series of sections from a bud 





to the long axis of the mother animal, and therefore paral- 
lel to line a-b (fig. 8). 

Fig. 11 shows how part of one peribranchial cavity 
is separated, and merges lower down (figs. 10 and 9) into 
the evagination from the other, so as to form and open 
connection between the two peribranchial cavities. 


There can be no possibility here of confounding this 
with the rudimentary cloaca, as this does not make its 
appearance until å much later stage (figs. 28 and 33); and 
in one section of a bud in such a stage, both the cloaca 


and the lower part of the nerve tube can be seen (fig. 37). 
In fig. 12, which shows a section just above that 


shown in fig. 11, it will be seen that part of the cellular 
wall of the peribranchial cavity is thickened and appears 
farther up as an independent cellular cord (figs. 13 and 14) 
which, however, does not extend upwards over the endo- 
dermal tube. (In fig. 15, a section from the upper part 
of the bud, there is no trace of any sueh cord). 
Henceforward the bud grows comparatively more in 
a vertical direction; the peribranehial cavities begin, in the 
proximal part of the bud, to expand downwards, and si- 
multaneously with the progress of this expansion, the intes- 
tinal rudiment issuing from the endodermal tube is forced 
towards the distal end of the bud. No essential change. 


however, appears until the sueceeding stage. 


Stage Ill. 


Fig. 16 shows the nervous system in å more advanced 
stage of development. The lower rudiment has undergone 
no essential cbange, but the two ascending cellular cords 
have grown together over the endodermal tube, where they 
On making 
sections through this mass, a number of cells are seen 


have developed into a large cellular mass. 


in the process of dividing, a cireumstance which may ac- 
count for the rapid development of this upper portion of 
tlie nervous system. 

17 and 18 show 
whose plane is parallel with the lines a-b and c-d in fig. 
16. 
about the endodermal tube and the peribranchial cavities, 


Figs. two sections from a series 


Fig. 17 shows how the nervous system lies in a ring 


and how its lower areh is in open communication with 
the latter, while no cavity is as yet formed in the ascen- 
ding branches. Fig. 18 is a section taken farther forward, 
at about c-d (fig. 16), and here it will be seen that a cleft 
has been formed internally in the front part of the cellu- 
lar mass. 

The nervous system now grows less rapidly than the 
rest ot the bud, and as the latter eontinues to inerease in 
height, the whole nervous system in soon on the dorsal 


side of the bud. 


Stadium IV. 

Paa dette stadium er peribranchialcaviteterne fuld- 
stændig adskilt fra forbindelsen med moderdyret; de er 
vokset betydelig nedover og har derved trængt tarmanlæg- 
get temmelig langt frem i knoppens distale ende. 


Ved at følge en snitserie (tig. 20—25), med samme 
snitretning som ved stad. IL, ser man, at nerverøret endnu 
staar i aaben forbindelse med peribranchialcaviteterne (tig. 
20—22), og at det nu ogsaa ovenfor forbindelsesstedet viser 
sig som to rør (fig. 23 og 24), der over entodermrøret 
smelter sammen til et (fig. 25). Dette større rør, mnerve- 
rørets øvre blære, strækker sig et stykke opover, medens 
dets langstrakte form mer og mer gaar over til eirkelfor- 
men, og ender tilslut blindt. — Fig. 26 viser et smit af en 
anden mellem nerverør og peribran- 
chialeaviteter. 


serie med forbindelse 


Stadium V. 
Under knoppens videre udvikling afsnøres denne ior- 
bindelse (fig. 27—28), og samtidig fortykkes den dorsale 


væg af nerverørets øvre blære, som lægger sig tæt ind til 
entodermen (fig. 28 og 29). 


Begge peribranchialeaviteter vokser sammen under 
entodermrøret og danner herved det første anlæg til /loak- 
ken. OQgsaa gjællespalterne anlægges efterhaanden ved sam- 
mensmeltning mellem peribranchialcaviteternes indre vægge 
og siderne af entodermrøret. 

Tarmanlægget træder skarpere frem mod den øvrige 
del af entodermrøret, gjællesækken, idet entodermrørets for- 
reste, distale, væg bugter sig temmelig sterkt ind (tig. 28 
og 29*) og derved danner en forbindelse oventil mellem de 
to ældre udbugtninger og giver tarmanlægget form af en 
hestesko. 
fra gjællesækken, og denne side omdannes senere til den 
egentlige tarm, medens den høire gren vedbliver at staa 1 


Samtidig afsnøres dette ogsaa paa venstre side 


forbindelse med gjællesækken og bliver til æsophagus. 


Til belysning af dette forhold henviser jeg til fig. 53 
og til snitserien (fig. 34—37). Paa fig. 34 er forbindelsen 
mellem begge tarmudbugtninger truffet; paa fig. 35 ser 
man, hvorledes høire gren bliver i forbindelse med gjælle- 
Fig. 
386 og 37 er truffet længer nede og viser anlægget til 
kloakken. 


sækken, medens venstre afsnøres og danner tarmen. 


Nervesystemet undergaar endnu store forandringer, før 
det naar sin fulde udvikling. Fortykkelsen af rørets dorsale 
væg skrider hurtig frem, og paa samme maade som hos 
Synascidierne dannes ganglion og hypofysis af det oprindelige 
nerverør ligesom ogsaa flimmergruben anlægges ved en sam- 





Stage IV. 

In this stage, the connection between the peribran- 
chial cavities and the mother animal is entirely broken off: 
the cavities have grown considerably in a downward direc- 
tion, thereby foreing the rudimentary intestine rather far 
forwards in the distal end of the bud. 

By following a series of sections (figs. 20—235) having 
the same sectional plane as in stage II. it will be seen 
that the nerve tube is still in open communication with 
the peribranchial cavities (fig. 20—22), and that also above 
the point of connection, it appears as two tubes (figs. 23 
and 24) which are fused into one above the endodermal 


tube (fig. 25). This larger tube — the upper veside of 
the nerve tube — extends upwards a little way, 1ts elon- 


vated shape becoming by degrees eireular, and being blind 
at its termination. Fig. 26 represents a section of another 
series, with the connection between the nerve tube and the 


peribrancehial eavities. 


Stage V. 

During the further development of the bud, this con- 
nection between the nerve tube and the peribranchial eavi- 
ties 15 broken off (figs. 27 and 28), while at the same time, 
a thickening of the dorsal wall of the upper vesiele of the 
nerve tube takes place, the vesicle taking up a position 
close to the endoderm (figs. 28 and 29). 

The peribranchial cavities grow together beneath the 
endodermal tube, thereby forming the first rudiment of the 
cloaca. The branchial stigmata also commenee gradually 
to form, by the coalescing of the inner walls of the peri- 
branehial cavities and the sides of the endodermal tube. 

The rudimentary intestine is more conspicuous towards 
the upper part of the endodermal tube — the branchial 
sac —, the foremost, distal wall of the endodermal tube 
being considerably bent in (figs. 28 and 29*), thereby for- 
ming a connection above between the two earlier evagina- 
tions, and giving the rudimentary intestine the shape of a 
horse-shoe. At the same time, the left side of this is also 
separated from the branchial sac, and subsequently trans- 
formed into the intestine proper, while the right ramus 
remains connected with the branehial sac, and becomes the 
æsophagus. 

In attention to 
fig. 33 and to the sectional series represented in figs. 34 
In fig. 34, the connection between the two evagina- 
tions of the intestine has been made; fig. 35 shows how 
the right ramus remains in connection with the branehial 
sac, while the left is cut off and forms the intestine.  Figs. 
36 and 37 are of sections taken farther down, and repre- 


illustration of tbis. I would direct 


or 
— 94. 


sent the incipient cloaca. 

The nervous system undergoes further important chan- 
The 
of the dorsal wall of the tube proceeds rapidly, 


ges before it attains to a state of full development. 
thiekening 
and the ganglion and hypophysis are formed from the ori- 
ginal nerve tube in the same maner as in the Synascidiæ, 


1 


mensmeltning af nerverørets forreste del med gjællesækken. 
— Gangliet udvikler sig sterkt og dækker fuldstændig hypo- 
fysen, som efterhaanden skrumper ind til et meget tyndt 
rør, som ikke engang naar gangliets nederste kant. — 
Nerverørets to sidegrene mister sit lumen og omdannes til 
et par ganske tynde nerver, som udgaar fra gangliets 
nederste spids (fig. 30—32); deres forbindelse under ento- 
dermrøret svinder ogsaa ind til en tynd cellestreng. 


Jeg har i min beskrivelse af knoppernes udvikling 
udelukkende taget hensyn til den først anlagte knop, altsaa 
den distale i knoprækken, da organernes oprindelige anlæg 
har været maalet for min undersøgelse. — Jeg skal dog 
tilslut ogsaa med et par ord berøre udviklingen af de 
proæimale knopper 1 kjæden. 

Peribranchialcaviteterne, 
blev anlagt i moderdyret, før 
om nogen knop, strækker sig gjennem hele rækken og for- 
deles ved indsnøring, ligesom ektodermen, entodermrøret og 
mesodermstrengen, paa de forskjellige knopper. 


der, som ovenfor beskrevet, 
der egentlig kunde være tale 


De organer derimod, som først blev anlagt, efter at 
knoppens afsnøring fra moderdyret var begyndt, deriblandt 
nervesystem og tarmtractus, anlægges ogsaa i hver af de 
proximale knopper paa samme maade som i den distale. 


Resumé. 
l. Knoppens ydre blære bestaar fra først af af høie 
cubiske celler, og den undergaar under knoppens ud- 
vikling ingen forandringer, naar undtages dem, som 
skyldes knoppens væxt; cellerne bliver paa de senere 
udviklingsstadier noget lavere uden dog at gaa over til 


pladeepithel, før mod slutten af knoppens udvikling. 


2. Fra mesodermen anlægges pericurdium, eleoblast og de 
sædvanlige mesodermale organer, generationsorganer, 
muskler, o. 8. V. 

3. Knoppens indre blære stammer fra moderdyrets endo- 
styl og bestaar under de første stadier af knoppens 
udvikling af høie eylinderceller, som senere bliver no- 
get lavere. 

Fra knoppens indre blære anlægges følgende or- 
ganer: 

a. Peribranchialcaviteterne, som anlægges allerede i 
moderdyret ved at en del af entodermrørets vægge 
paa hver side bugter sig ud og lægger sig som et 
blad ved siden af dette. De strækker sig gjennem 
hele knoprækken; men de afsnøres fuldstændig mel- 
lem hver knop. medens entodermrøret kun ind- 
snevres. — Peribranchialeaviteterne spiller en stor 














as also the dorsal tubercle by the coalescing of the anterior 
part of the nerve tube with the branchial sac. The gang- 
lion developes quickly, and completely covers the hypophysis, 
which gradually shrinks into a very narrow tube, reaching 


The 


two lateral rami of the nerve tube lose their lumen, and 


not even as far as the lower edge of the ganglion. 


are transformed into two very thin nerves, issuing from 
the lower end of the ganglion (figs. 30—32): their connec- 
tion beneath the endodermal tube also diminishes to a thin 
cellular cord. 


In my account of the development of the bud, I have 
exclusively considered the first formed bud — the distal 
one in the series of buds —, as the original incipieney of 
Before 
coneluding, however. I will also, in a few words, touch upon 
the development of the prozximal buds in the chain. 

The peribranchial cavities, which, as already stated, 
had commenced to form in the mother animal before any- 


the organs has been the aim of my investigations. 


thing like å bud was visible, extend through the whole 
series, and are distributed by constriction among the diffe- 
rent buds. as are also the ectoderm, the endodermal tube 
and the mesodermal cord. 

On the other hand, those organs which did not begin 
to form until after the process of separation of the bud 
from the mother animal had commenced — the mnervous 
system and the entestinal region, among others —, com- 
mence in each of the proximal buds in the same way as 
in the distal. 


Recapitulation. 

1. The outer vesicle of the bud consists, from its com- 
mencement, of high eubieal cells, and during the deve- 
lopment of the bud, undergoes no change but such as 
is oacasioned by the growth of the bud. In the later 
stages of development, the cells become somewhat lower, 
without however changing into flattened epithelium 
until the completion of the bud's development. 


2. From the mesoderm are developed the pericardium, 
the elæoblast and the usual mesodermal organs, the 
generative organs, muscles, ete. 

3. The inner vesicle of the bud originates in the endo- 


style of the mother animal, and during the earlier 

stages of development consists of high eylindrieal cells, 

which subsequently become somewhat lower. 
From the inner veside of the bud are formed the 
following organs: 

a. The peribranchial cavities, which have already com- 
menced in the mother animal by the evagination 
of a part of the wall on each side of the endo- 
dermal tube, and its disposition beside the latter 
like a leaf. They extend throughout the series of 

buds, being, however, completely severed between 

the buds, while the endodermal tube is only con- 


rolle i knoppens udviklingshistorie, idet de foruden 
at danne anlægget til nervesystemet (se nedenfor), 
ogsaa danner kloakken og er delagtige i dannelsen 


af gjællespalterne. 


b. Nervesystemet, der anlægges fra peribranehialcavi- 
teterne ved at disse, som paa tidligere stadier var 
fuldstændig adskilte, forbindes ved et rør under 
entodermrøret paa knoppens proximale side, medens 
samtidig paa hver side en tapformet cellestreng 
vokser opad fra peribranchialcaviteten for senere at 
smelte sammen over entodermrøret. Her udvikler 
de sig til en stor cellehob, som snart faar en spalte 
i sit indre, ligesom de to cellestrenge ogsaa lidt 
efter lidt gaar over til rør, og man har nu et 
ringformet dorsalrør, som omslutter entodermrøret 
paa dettes overgang til den indenfor liggende knop. 
Forbindelsen med peribranchialcaviteterne afsnøres, 
de to sidegrene og deres forbindelse under tarmen 
mister sit lumen og gaar over til nerver, medens 

udvikles af 


ganglion, hypofysis og fimmergrube 


nerverørets øverste del. 


c, Turmkanalen anlægges tidlig som to udbugtninger 
fra entodermrørets underside. Efterhvert som knop- 
pen vokser, og især eftersom peribranchialeaviteterne 
udbreder sig i knoppens proximale del for at danne 
kloakken, trænges disse udbugtninger frem 1 den 
distale ende af kmoppen. Ved indbugtninger af 
entodermrørets distale del, over og paa siderne af 
tarmanlægget, afsnøres dette delvis fra sjællesæk- 
ken, idet der kun paa høire side vedligeholdes en 
aaben communieation (æsophagus), medens udbugt- 
ningen paa venstre side bliver til den egentlige 
tarm. 


Som det fremgaar af ovenstaaende. sker udviklingen 
af knopperne hos Pyrosomda efter væsentlig de samme love 
som ogsaa er gjældende ved Synascidiernes knopskydning. 
Den ydre blære tager ingen del i knoppens udvikling; men 


de vigtigste organer dannes fra den indre blære. 


At peribranchialcaviteter og nervesystem ikke. som 
hos Synascidierne dannes ved en simpel udbugtning af den 
indre blæres væg, men ved at kun en liden del af væggen 
bugter sig ud, finder sim forklaring i cellelagenes store 
tykkelse. 

Dette, at ceellevæggene beholder sin tykkelse frem 
gjennem knoppernes udvikling, istedet for som hos Distap- 
lig at trækkes ud til lavt eylinder- eller pladeepithel, gjør 
undersøgelsen af Pyrosoma meget vanskelig, da væggene af 
de forskjellige organer derved, specielt i knoppens dorsale 
parti, kommer til at ligge tæt op til hinanden. Uheldig 





tracted. The peribranehial eavities play an impor- 
tant part in tbe developmental history of the bud, 
inasmuch as besides forming the origin of the nervous 
system (see below), they also form the cloaca, and 
share in the formation of the branchial stigmuta. 
b. The nervous system, which is formed from the peri- 
These 


cavities, which in previous stages were quite sepa- 


branehial eavities in the following manner. 


rate, are connected by a tube beneath the endo- 
dermal tube on the dorsal side of the bud; while 
at the same time a process-like cellular cord grows 
upwards on each side from the peribranehial eavity, 
the two cords merging into one later on above the 
endodermal tube. There they develope into a large 
cellular mass, inside which a cleft soon appears, 
while the two- cellular cords also change gradually 
into tubes; and there is now an annular dorsal 
tube, surrounding the endodermal tube on its pas- 
sage to the bud lying within. The connection with 
the peribranchial eavities is broken off. the two 
lateral rami and their connection under the intes- 
tine lose their lumen, and become nerves, while the 
ganglion, the hypopbysis and the dorsal tuberele 
are developed from the upper part of the nerve 
tube. 

c. The intestinal canal commences to form early in 
the shape of two evaginations from the inferior 
side of the endodermal tube. As the bud grows. 
and especially as the peribranchial cavities expand 
in the proximal part of the bud to form tbe cloaea, 
these evaginations are forced forwards into the 
distal end of the bud. By the pressing in of the 
distal portion of the endodermal tube above, and 
at the sides of the rudimentary intestine, the latter 
is partially separated from the branchial sac, an 
open communication (the æsophagus) being main- 
tained only on the right side, while the evagination 
on the left side becomes the intestine proper. 


As will be seen from the above, the development of 
the buds in Pyrosoma proceeds according to the same laws 
as those which govern gemmation in the Synaseidiæ. The 
outer vesicle has no share in the development of the bud. 
but the most important organs are formed from the inner 
vesicle. 

The fact that the peribranchial eavities and the ner- 
vous system are not formed, as in the Symascidiæ, by a 
simple evagination of the wall of the inner vesicle, but that 
only åa small portion of the wall bulges out, is explained 
by the great thickness of the cellular strata. 

As the cell walls retain their thickness throughout 
the development of the bud, instead of being drawn out, 
as in Distaplia, to low eylindrieal-, or tlattened-epithelium, 
the examination of Pyrosomt, is attended with much diffi- 
culty, for the walls of the different organs, especially in 
the dorsal part of the bud, at last lie close up to one an- 


konservering af kolonien, eller en eller anden liden feil i 
kuoppens behandling er da tilstrækkelig til at bringe for- 
virring i organernes begrænsning. Naar dertil kommer, at 
udviklingen af nervesystemet foregaar meget hurtig, saa 
man maa have en særdeles tæt række stadier for at kunne 
følge udviklingens gang, saa tror jeg heri at finde forkla- 
ringen til de afvigende resultater af Seeligers og mine un- 
dersøgelser. 


At 


ene side og de senere anlagte knopper paa den anden skal 


udviklingen af de fire første aseidiozoider paa den 


foregaa efter forskjellige love. idet nerverøret hos de første 
anlægges fra ektodermen (Salensky), er, som sagt, fra et 
theoretisk synspunkt meget overraskende, da der jo i begge 
tilfælde er tale om en knopskydning, og da de udviklede 
hvad enten de er an- 
Da mit materiale 
ikke har egnet sig for en indgaaende undersøgelse over 


dyr har fuldstændig samme bygning, 
lagt paa den ene eller anden maade. 


knopskydningen fra eyathozoiderne, kan jeg dog endnu ikke 
udtale mig om dette forhold; men jeg haaber senere at 


kunne gjenoptage undersøgelsen. 


Litteratur. 


1. Salensky, ,Beitrige zur Entwickelungsgeschichte der 
Pyrosomen*. Zool. Jahrb. Abth. f. Anat. 
Bagolsg2: 

2. Seeliger, ,Zur Entw.geschichte der Pyrosomen.* 
Zeitschr. f. Nat.wiss. Bd. 23. 1889. 

3. Seeliger, Bemerkungen zu Herrn Prof. Salensky's ,. Bei- 
tråge zur Entw.z. der Pyrosomen*. Zool. 
Anz. 15 Jg. 1892. 

4. Huæley, ,Anatomy and development of Pyrosoma.* 
Linnean Transact. Vol. 23. 1860. 

5. Kowalevsky, Ueber die Entw.geschiehte der Pyrosomen. 
Arch. f. Mikr. Anat. Bd. 11. 1875. 

6. Joliet, ,Btudes anatomiques et embryogéniques sur le 
Pyrosoma giganteum*. Paris 1888. 


Jen. 


other.  Imperfeet preservation of the colony, or some slight 
mistake in the treatment of the bud, is then sufficient to bring 
When to this 


is added the rapidity with which the development takes 


confusion into the definition of the organs. 


place thus necessitating a close series of stages in order 
to be able to follow its course, I think an explanation is 
supplied for the difference between the results of Sceliger's 
and my own investigations. 

As before said, it is, from a theoretical point of view, 
very surprising that the development of the first four Asci- 
diozöoids on the one side, and that of the later developed 
buds on the other, follow different laws, the nerve tube in 
the former originating in the ectoderm (Salensky); for in 
both cases it is a question of gemmation, and the animal 
developed is of exactly the same structure, whether it ori- 
ginates in the one way or the other. As, however, my 
material was not adapted to a thorough investigation of 
gemmation from the Cyathozöoid, I cannot as yet express 
any opinion with regard to this eircumstance, but I hope 
at some future time to be able to resume the investigation. 
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Figurforklaring. 


For samtlige fig. gjælder følgende betegnelser: 
Eg = Egestionsaabning, Ks = Gjællespalte, 
Ekt = Ektoderm, Ing = Ingestionsaabning, 
El = Eleoblast, 
End = Endostyl, 
Ent = Entoderm, 
Fl = Flimmersøm, 
G = Ganglion, 
H = Hypofysis, 
Kd = Gjællesæk, 


Mes = Mesoderm, 
Nr = Nerverør, 
Nv = Nerye, 
Ov = Æg, 
Pbe = Peribranchialeaviteter. 
T = Tarmanlæg. 


Tab. VIT. 
Fig. 1—6. - Snitserie gjennem knop af Stadium I (Ret- 
ningen betegnes ved linierne paa fig. 7). 
Ise Schema for en knop af Stad. I. 
Fig. 8. £ Se ET SN, 
Fig. 9—15. Snitserie gjennem knop af samme stadium. 
Fig. 16. Schema for knop af Stad. ITI. 
Fig. 17, 18. Snit gjennem knop af samme stad. 
Tab. VIII. 
lide IG Schema for knop af Stad. IV. 


Fig. 20—25. Snitserie gjennem knop af samme stad. 


6. Snit å Tyl å fr 
7, 28. Schema for knop af stadium V, set bagfra 
og fra siden. 


Fig. 29. Fortykket nerverør. 
Fig. 30—32. Hjerner af næsten fuldt udviklede knopper. 
Fig. 833. Schema for knop, noget ældre end stad. V. 


Fig. 3437. Snitserie gjennem en saadan knop. 


Eg = atrial aperture, 
Ekt = ectoderm, 


Explanation of the Figures. 
The following lettering is used in all the figures: 


Ks = branchial stigmata. 
Ing = oral aperture, 


ET = elæoblast, Mes = mesoderm. 
End = endostyle, Nr = nerve tube, 
Ent = endoderm, Nv = nerve, 
FI = peripharyngeal bands, — Ov = ovum, 
( = ganglion. Plc = peribrancehial cavities. 
H = hypophysis, T = rudimentary intestine. 


Kd = branchial sac, 


PINVITG 
1—6. Series of sections through a bud of Stage I 
(Sectional plane indieated by lines in fig. 7). 
U- Diagram of a bud in Stage I. 
8. an - - - Te 


9—15. Series of sections through a bud in the 
same stage. 

16. Diagram of å bud in Stage III. 

17, 18. Section through a bud in Stage III. 


PIAVTT: 
19. Diagram of a bud in Stage IV. 


les. 20—25. Series of sections through a bud in the 


same stage. 
26. Section through a bud in the same stage. 


igs. 27, 28. Diagram of å bud in Stage V, seen from 


behind and from the side. 
0) Thiekened nerve tube. 


lgs. 30—32.  Ganglia of almost fully developed buds. 


5 Diagram of a bud in å rather more advan- 
ced stage than Stage V. 


løs. 34—37. Series of sections through such a bud. 
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I Korschelt og Heiders udmerkede ,Lehrbuch der 
vergleichenden Entwicklungsgeschichte* foreligger den første 
Dannelsen 
af nye individer ved den kjønsløse forplantning, knopskyd- 
ningen, antages her af Heider nærmest at maatte ligestilles 
med de i dyreriget almindelig forekommende delingsproces- 
ser. Som hovedresultat fremgaar nemlig (pag. 1418), ,dass 
in der Knospe keines der wichtigeren Organe neu angelegt 


samlede fremstilling af Ascidiernes udvikling. 


wird, sondern dass alle wichtigeren Organanlagen aus dem 


Mutterthier in den Stolo und in die Knospen ibergehen, 
wibhrend wirkliche Neubildung von Organanlagen nur im 
Embryo stattfindet*. 

De senere aar har nu 1 væsentlig grad beriget littera- 
turen over de sammensatte Ascidiers knopskydning. Medens 
Salensky, Pizon og Garstang har sluttet sig til den oven- 
nævnte væsentlig paa ældre arbeider begrundede opfatning, 
har forfatteren, Seeliger, W. E. Ritter og Caullery hævdet 
et væsentligt andet synspunkt for den hele udviklingsproces. 
En række undersøgelser over knopskydningen hos forskjel- 
lige familier førte mig til den opfatning, at det væsentlige 
og karakteristiske ved knopskydningen netop bestaar deri, 
at den er en nydannelse af alle organer ud fra et anlæg, 
der er saa primitivt som den embryonale udviklings aller- 
tidligste stadier. 

En af de væsentligste aarsager til, at saa forskjellige 
meninger kan staa over for hinanden, ligger efter min tro 
i en forskjellig opfatning af fundamentale udviklingsprinci- 
per, specielt da kimbladenes udviklings-mekaniske og fylo- 
genetiske betydning. Opfatter man nemlig knopskydningen 
som en nydannelse, saa maa det anlæg, hvormed knopud- 
viklingen begynder, være et primitivt, ,udifferentieret mate- 
riale*, og da dette igjen udgaar fra larvens kimblade, faar 
knopskydningen ogsaa betydning for den embryonale udvik- 
lings mekanik. 

Af hensyn til spørgsmaalets theoretiske rækkevidde 
har jeg derfor troet det paakrævet at søge at give en sam- 
let fremstilling af knopskydningen og de dermed sammen- 
hængende embryologiske spørgsmaal ud fra mit synspunkt, 
og er det mit haab, at et saadant forsøg paa en gjennem- 
ført fremstilling iallefald vil stille problemet i et klarere lys. 

Det er hermed ikke min mening at ville give en ud- 
tømmende fremstilling af Ascidiernes udviklingshistorie i 
almindelighed. Min opgave vil derimod være den, at give 


Den norske Nordhavsxepedition. 








Le first complete account of the development of 
Ascidians is found in XKorschelt and Heider's excellent 
,Lehrbuch der —vergleichenden Entwicklungsgechichte*. 
Heider here considers that the formation of new individuals 
by means of sexless propagation, or gemmation, should be 
compared with the commonly-occurring fission processes in 
the animal kingdom. It appears, as the chief result (p. 
1418), ,dass in der Knospe keines der wichtigeren Organe 
neu angelegt wird, sondern dass alle wichtigeren Organan- 
lagen aus dem Mutterthier in den Stolo und in die Knospen 
ibergehen, wihrend wirkliche Neubildung von Organanlagen 
nur im Embryo stattfindet.* 

Recent years have appreciably enriched the literature 
on the subject of the gemmation of Compound Aseidians. 
While Salensky, Pizon and Garstang have agreed with the 
above-mentioned theory, which is founded for the most part 
on older works, the present writer, Seeliger, W. E. Ritter 
and Caullery have maintained an essentially different view of 
the whole developmental process. Å series of investigations 
of gemmation in the various families led me to the view 
that the essential and characteristic point in gemmation is 
that it is åa new formation of all the organs from a rudi- 
ment as primitive as the very earliest stages of embryonice 
development. 

One of the principal reasons why such different opi- 


nions can exist simultaneously, is found, I think, in a dif- 


ferent comprehension of the tundamental principles of deve- 
lopment, and especially of the developmental-mechanical 
and phylogenetic importance of the germ-layers. For if 
gemmation be considered as å new formation, the rudiment 
with which the bud-development begins must be a primitive 
sundifferentiated material*; and as this again issues from 
the germ-layers of the larva, gemmation also has its im- 
portanece in the mechanism of the embryonic development. 

Out of regard to the theoretical scope of this ques- 
tion, I have therefore felt drawn to attempt to give å com- 
plete account of gemmation and its dependent embryologi- 
cal questions, from my point of view; and it is my hope 
that such an attempt at a complete account, will at any 
rate place the problem in a clearer light. 

At the same time, it is not my intention to give an 
exhaustive account of the Ascidians' developmental history 


in general. My aim, on the contrary, will be to review 


Johan Hjort: Kimbladstudier paa grundlag af Ascidiernes udvikling. 1 


en kritik af, hvad der nu foreligger til belysning af de 
ovenfor antydede udviklingshistoriske spørgsmaal. Saavel i 
teksten som i de i dette arbeide afbildede figurer vil jeg 
da tildels benytte andres undersøgelser, nemlig hvor disse 
synes mig at være afgjørende, derhos vil jeg imidlertid og- 
saa meddele egne og nye undersøgelser; idet mit maal 
stadig vil være at fremstille de synspunkter, der har bevæget 
mig til at opfatte den eiendommelige knopskydning som 
en nydannelse, som en epigenetisk udviklingsproces. 








what now exists to throw light upon the above-referred to 
Both in the text and 
in the figures in this paper, I shall make partial use of 
the investigations of others, — namely where such investi- 
gations seem to me conclusive, — besides imparting the 
results of new personal investigations, my aim being eonti- 
nually to state the cireumstances which have induced me 
to regard the peculiar process of gemmation as a new for- 
mation, an epigenetic developmental process. 


developmental-historical questions. 








Indhold. 


Speciel Del. 


Kap. 1. Af Ascidiernes embryonaludvikling. 
Kap. 2. Knopanlægget hos de forskjellige grupper. 
Kap. 3. Organdannelsen hos knopperne. 


Almindelig Del. 


Kap. 4. Sammenligning mellem larve- og knopudviklingen. 
Kap. 5. Ascidiernes knopskydning og kimbladlæren. 


Aseidieudviklingen og den biogenetiske grundlov. 


Kap. 6. 








Contents. 


Special Section. 
Chap. I. On the Embryonic Development of Aseidians. 
Chap. II. The Bud-rudiment in the Various Groups. 
Chap. III. The Formation of the Organs in the Bud. 


General Section. 
Chap. IV. Comparison between Larval and Bud Development. 
Chap. V. Gemmation in Aseidians and the Germ-layer Theory. 
Chap. VI. Aseidian Development and the Biogenetic Funda- 
mental Law. 








1* 


Npeciel Del. 


Kap. 1. 
Af Aseidiernes embryonaludvikliug. 


I dette kapitel vil jeg først skitsere embryonaludvik- 
lingens vigtigste træk og dernæst mere indgaaende behandle 
enkelte punkter, nemlig centralnervesystemets, peribranchial- 
sækkens og epicardiets dannelse, der er af speciel betyd- 
ning for en sammenligning mellem larve- og knopudviklingen. 


Ascidiernes æg er, som bekjendt, særdeles forskjellige 
hos de forskjellige grupper, der findes alle overgange fra 
det lille protoplasmarige og blommefattige æg hos en Åsci- 
dia eller Cynthia til det store og blommerige æg hos en 
Distaplia magnilarva. 

Furingen er overalt total, men synes forøvrig at frem- 
byde forskjelligheder hos de forskjellige grupper. Efter de 
nyere, indgaaende undersøgelser af Castle (8), der endnu 
kun foreligger som foreløbig meddelelse, synes de tidligere 
undersøgelser over furingen af van Beneden og Julin (3)*) 
samt Seeliger (58) ikke endelig at have fastslaaet furingens 
love. Vi nævner derfor alene, at furmgen fører til et 
blastulastadium, der er en ,linseformet Plakula*, hvori de 
høie ,entodermeceller* (rigtigere celler, der senere bliver 
entodermeeller) ,Haubenförmig* omgives af de mindre ecto- 
dermeeller (Korsebelt-Heider). Gastrulationen skildrer Hei- 
der som ,eine Einkriimmung des zweischichtigen Embryoes*, 
Wobei die Abflachung des Entodermfeldes in eine Ein- 
stillpung iibergeht, wåhrend die Entodermschicht sich immer 
mehr an der Oberflåche des Embryos ausbreitet. Man hat 
daher vielfach die Gastrulation der Ascidien als eine Zwi- 
sehenform zwisehen der epibolisehen und der Invaginations- 
gastrula hingestellt*. Vi vil med Korsehelt og Heider illu- 
strere de første udviklingsstadier med tekstfigurer fra van 
Beneden og Julins mesterlige undersøgelser over Clavelina 
Rissoana (3). Figurerne 1 og 2 viser to gastrulastadier i 
mediansnit. 


* 


) Se desuden: La segmentation chez les Aseidies et ses rapports 
avec l'organisation chez la larve. Arch. biol. Tome V. 














Npecial Section. 


Chapter I. 


On the Embryonic Development of Aseidians. 


In this chapter I will first sketch the most important 
features of embryonie development, and then treat more 
fully of the different points, viz. the formation of the cen- 
tral-organs of the nervous system, the peribranchial ceavity, 
and the epicardium, this being of special importance in å 
comparison of the larval development with that of the bud. 

The ova of Ascidians are, as is well known, very 
All varieties are to be 
found, from the little protoplasmic, yolk-deficient ovum of 
an Ascidia or Cynthia, to the large, abundantly-yolked egg 


different in the different groups. 


of a Distaplia magnilarva. 

Segmentation is everywhere complete, but seems also 
According 
to Castle's (8) recent careful investigations, which yet form 
only å preliminary statement, van Beneden and Julin's (3)*) 
previous investigations, as also those of Seeliger (58) on 
the subject of segmentation, do not seem to have finally 
established its laws. 
mentation leads to a blastula stage, which is a .lenticular - 
placula*, in which the high ,endoderm cells* (more cor- 
rectly the cells which subsequently become endoderm cells) 
are ,Haubenförmig* surrounded by the smaller ectoderm 
cells (Korschelt-Heider).  Heider describes gastrulation as 
seine Binkriimmung des zweischichtigen Embryoes*, ,wobei 
die Abflachung des Entodermfeldes in eine Finstiilpung 
iibergeht, wåhrend die Entodermschicht sich immer mehr 
Man hat daher 
vielfach die Gastrulation der Ascidien als eine Zwischen- 
form zwischen der epibolisehen und der Invaginations gas- 
We will, with Korsehelt and Heider, 
illustrate the first stages of development with text-figures 
from van Beneden and Julin's masterly researches on Cla- 
velina Rissoana (3). Figs. 1 and 2 show median sections 
of two gastrula stages. 


to present differences in the different groups. 


We therefore only affirm that seg- 


an der Oberflåche des Embryos ausbreitet. 


trula hingestellt*. 


*) See also: La segmentation chez les Ascidies et ses rapports 
avec lorganisation chez la larve. Arch. biol. Tome V. 





Fig. I efter van Beneden 
og Julin, at Korschelt-Hei- 
ders lærebog. 


Fig. 2 efter van Beneden 
og Julin, af Korschelt-Hei- 
ders lærebog. 

ec = ektoderm, en = entoderm, å = blastoporus, ch = an- 
lægget til chorda, 7 = anlægget til centralnervesystemet. 


Begge figurer viser tydelig den typiske gastrulaform. 
Fig. 2 fremstiller et noget ældre stadium end fig. 1, og 
her er gastrulamunden bleven væsentlig mindre. Man iagt- 
tager desuden her, at enkelte celler, ch, har begyndt at 
sondre sig som det første, fælles anlæg til chorda og meso- 
derm, medens desuden i ektodermen de celler, der omgiver 
gastrulamunden, viser sig som det første synlige anlæg til 
centralnervesystemet, medullarpladen. Den videre udvikling 
illustreres nu af figurerne 38—35, der ligeledes fremstiller 
mediansnit af 3 forskjellige stadier. 








Fig. 1, after van Beneden Fig. 2, after van Beneden 
and Julin, from Korschelt-| and Julin, from Korschelt- 
Heider's text-book. Heider's text-book. 

ec = ectoderm, en = endoderm, å = blastopore, ch = inei- 
plent notochord, m = ineipient central organs of nervous 
system. 

Both figures show distinctly the typical gastrula form. 
Fig. 2 represents a rather more advanced stage than fig. 
1, and the gastrula aperture has become virtually smaller. 
It will also be observed here that certain cells, ch, have 
begun to separate themselves as the first common rudiments 
of the notochord and mesoderm, while in the ectoderm, 
the cells surrounding the gastrula aperture appear as the 
earliest visible rudiments of the central organs of the ner- 
vous system, the medullary plate. The further development 
is illustrated by figs. 3—5, which also represent median sec- 
tions of 3 different stages. 





Fig. 3, 4 og 5 efter van Beneden og Julin af Kor- 


schelt-Heiders lærebog. ec = ektoderm, em = entoderm, d= 
tarmeavitet, ch = anlæg til chorda, »= anlæg til centralnerve- 
system, 7p = neuroporus. 


Figs. 3, 4 and 5 after van Beneden and Julin from 
Korschelt-Heider”s text-book. ec = ectoderm, en = endoderm, 
d = intestinal cavity, ch = rudiment of notochord, 12 = rudiment 
of central organs of nervous system, ”p = neuropore. 


Udviklingens videre forløb er nu i hovedtrækkene føl- 
gende. Medullarpladen hæver sig bagtil og til siderne af 
gastrulamunden i form af medullarvulsten, der først vokser 
over gastrulamunden (Fig. 5) og saa videre fremover mod 
gastrulaens forende, idet samtidig gastrulamunden rykker 
indad (ventralt og bagtil) Fig. 4,5. Medullarrøret forbliver 
herunder stadig aabent fortil og fortsætter sig bagtil 1 ga- 
strulamunden, canalis neurentericus. 


Det nævnte fælles anlæg for mesoderm og chorda (Fig. 
3) deler sig nu 1 mesodermeellerne lateralt og chorda i 
midten. Chorda rykker endvidere stadig længer bagover 
idet samtidig larvens bagerste kropsparti smalner sterkt af 
til dannelse af halen (Fig. 4 og 5). 
ser herved væsentlig til det forreste kropsparti, hvorfra 
siden hele tarmtractus og gjælletarmen dannes, medens halen 
af de oprindelige entodermelementer kun indeholder anlæg- 
get til ehorda, og en encellet tynd ventral entodermstreng 
(en) (for ikke at nævne mesodermelementerne, der danner 
halens muskulatur). 


Entodermen begrænd- 


Efter denne beskrivelse vil ogsaa det efter v. Davi- 
doff afbildede stadium af Distaplia magnilarva, Pl. XII, 
fig. 1, være forstaaeligt. 
larrøret, fra hvis bagre parti en tildels lukket canalis neu- 
rentericus gaar over i den flercellede entoderm, anlægget 
til halen, ehorda o. s. v. 


Man iagttager her dorsalt medul- 


Vi vil da efter denne skitse kunne omtale organdan- 
nelsen hos larven og begynder med centralnervesystemet. 


Paa Planche XIT findes afbildet en række stadier af 
nervesystemets udvikling hos Distaplia magnilarva. De 
første stadier, der paa det omhyggeligste er undersøgt at 
v. Davidoff, har jeg derfor ingen fornyet undersøgelser un- 
derkastet, saa meget mere som v. Davidoffs resultater 
stemmer paa det bedste overens med undersøgelser hos 
andre grupper. Man iagttager paa v. Davidoffs figur, PI. 
XII, fig. 2, at medullarrøret lukker sig fortil og derved 
helt løsrives fra ektodermen. Det er altsaa paa dette sta- 
dium et dorsalt rør beliggende 1 larvens længdeakse mellem 
ektoderm og entoderm. Bagtil hænger det endnu sammen 
med den ceaudale fortsættelse af tarmtractus, canalis neu- 
rentericus. Et noget ældre stadium seet fra dorsalsiden 
(ovenifra) er efter egne undersøgelser afbildet Pl. XII, fig. 
3. Man gjenkjender her medullarrøret, der er beliggende 
mellem de to anlæg til peribranchialsækken (Ektodermen 
Medullar- 
røret viser her et bestemt begrændset forreste parti, anlæg- 


kunde ikke indtegnes og maa tænkes fjernet). 


get til ,hjerneblæren*, ,sandseblæren*, ,Jlarvehjernen*, der 
allerede viser sig svagt antydet paa fig. 2, og et bagre 
Hjerneblæren viser paa sin høire side 
en tydelig udbugtning, af hvilken siden den egentlige larve- 


parti, et fint rør. 


hjerne fremgaar. 
kelse, den første antydning til det ,blivende*, ,,definitive 
ganglion*, der, som bekjendt, udgjør centralnervesystemet 


Den venstre væg viser en svag fortyk- 





The principal features in the further course of deve- 
lopment are as follows. The medullary plate rises behind 
and at the sides of the gastrula aperture in the form of 
medullary ridges, which first grow over the gastrula aper- 
ture (fig. 5), and then forwards towards the anterior end 
of the gastrula, the gastrula aperture at the same time 
moving inwards (ventrally and backwards) (figs. 4, 5). The 
medullary tube meanwhile remains open in front, and is 
continued backwards in the gastrula aperture, the neuren- 
teric canal. 

The before-mentioned common rudiment of the meso- 
derm and the notochord (fig. 3) is now divided laterally 
into mesoderm cells, with the mnotochord mm the middle. 
The latter continues to move farther back, while at the 
same time the hindmost portion of the larva's body tapers 
rapidly to form the tail (figs. 4,5). The endoderm is thus 
virtually confined to the fore part of the body, from which 
the whole alimentary canal, and the branchial gut are 
subsequently formed, while, of the original endoderm ele- 
ments the tail only contains the rudiment of the notochord 
and a thin, simple-celled, ventral endodermal cord (en), 
not to mention the mesoderm elements that form the mus- 
culature of the tail. 

After this deseription, v. Davidoff's Distapliu magni- 
larva stage, shown on PI. XII, fig. 1, will also be intelli- 
Here the medullary canal is seen dorsally, a par- 
tially-closed neurenterie canal passing from its hinder part 
into the many-celled endoderm, the rudiment of the tail, 
notochord, ete. 

After this sketeh, we shall be able to deseribe the 
formation of the organs im the larva, beginning with the 


gible. 


central organs of the nervous system. 

On Pl. XIT will be found represented a series of 
stages in the development of the nervous system in Dista- 
pla magnilarva. As the earlier stages have been most 
carefully observed by v. Davidoff, I have not subjected 
them to any renewed investigation. particularly asv. Davi- 
doff”s results agree perfectly with investigations in other 
groups. It will be observed in v. Davidoff's figure, PI. 
XII, fig. 2, that the medullary canal is closed anteriorly, 
and is thus completely detached from the ectoderm. There 
is also, at this stage, a dorsal tube situated in the great 
axis of the larva, between the ectoderm and the endoderm. 
Posteriorly, it is still attached to the caudal continuation 
of the intestine, the neurenteric canal. On PI. XII, fig. 
3, å rather more advanced stage, seen from the dorsal side 
(above), is represented after personal observations. Here 
the medullary canal is recognisable. situated between the 
two rudiments of the peribranchial cavity. (The ectoderm 
could not be included, and must be considered as remoyed). 
The medullary canal here shows a distinetly defined an- 
terior part, the rudiment of the ,,cerebral vesicle*, the 
sensory vesicle* or the ,larval brain*, which is already 
faintly indieated in fig. 2; and a posterior part, å thin 
tube. The cerebral vesicle exhibits, on its right side, å 
distinet protuberance, from which the true larval brain sub- 


sequently makes its appearance. The left wall shows a 


hos de stadier, der har gjennemgaaet metamorphosen. Bagtil 
viser medullarrøret endnu paa dette stadium (fig. 3) en 
sammenhæng med entodermen, nogen aaben eanalis neuren- 
tericus eksisterer ligesaalidt som paa det i fig. ? afbildede 
stadium. 


Et følgende stadium er fremstillet ved figurerne 5 og 
6 (Pl. XII); fig. 5 viser en larve seet fra dorsalsiden, fig. 
6 en larve seet fra venstre side. Paa dette stadium finder 
Bagtil har medullarrøret helt 
løst sig fra forbindelsen med entodermen, fortil er det 
vokset sammen med den fortykkede forreste del af gjælle- 
tarmen, der danner ingestionsaabningen, paa overgangsstedet 
mellem ektoderm og entodermen. 


vi flere vigtige forandringer. 


Paa dette stadium findes 
der imidlertid ingen forbindelse mellem gjælletarmen og 
medullarrøret, der er altsaa kun en sammenvoksning af 
deres vægge. Forøvrig viser hjerneblæren sig væsentlig 
mere differentieret; udbugtningen af den høire væg er større 
og vi finder her allerede ganske store pigmentflekker; for- 
tykkelsen af venstre væg nærmer sig halvkugleformen. Lar- 
verne er ogsaa i andre henseender væsentlig mere udviklede 
paa dette stadium; peribranchialsækken er dannet ved sam- 
menvoksning af de to anlæg, og istedetfor de faa gjælle- 
spalter, der observeres paa fig. 3 dæ har vi nu 4 rækker 
færdigdannede gjællespalter; desuden viser ingestions- og 
egestionsaabningerne sig at være dannede. 

Figurerne 7 og 9 (Pl. XII) viser os nu et stadium, 
der repræsenterer den voksne larve. Medullarrøret er her 
blevet meget mindre; fortil har der dannet sig en aabning 
fra medullarrøret til gjælletarmen og den forreste del af 
medullarrøret viser sig omdannet i den tragtformige flimmer- 
grube. Hjerneblærens larvehjerne, som vi saa dannes ved 


en udbugtning af den høire væg, har nu helt naaet sin 


høieste udvikling. Man iagttager de store pigmentflekker, 
de 3 bekjendte linseceller; paa fig. 9 ser man fremdeles, 
hvorledes der fra larvehjernens ventrale væg udgaar en 
stor nervemasse, der er forsynet med spredte ganglieceller 
(først beskrevet af Salenskyy). 

Det er almindelig bekjendt, at denne Aseidiehjernens 
høie organisation kun varer i larvestadiet og forsvinder 
under metamorphosen. Fig. 8 (Pl. XII) viser os central- 
nervesystemet hos det unge Man gjen- 
kjender her den sidste rest af medullarrøret som det be- 
kjendte Ascidieorgan, der har fanet navnet Hypophysis (eller 
Gangliet finder vi 
beliggende ved siden af hypophysen*), medens ,larvehjer- 
nen* helt er forsvunden. I et tidligere arbeide har jeg 
(81) indgaaende beskrevet larvehjernens bygning og forkla- 
ret, hvorledes dens forsvinden fremkaldes ved en afsnøring 


fastsiddende dyr. 


rettere Flimmergrube — Hypophysis). 


af den blæreformig udbugtede høire væg af det oprindelige 
Efter afsnøringen antager da dette ligesom 
foran og bag larvehjernen formen af et eylindrisk rør (fig. 


SJØEN XD) 


medullarrør. 


*) Som bekjendt er gangliets beliggenhed i forhold til hypophysen 
forskjelligt hos forskjellige grupper. 


slight thickening, the earliest indication of the ,permanent* 
definitive ganglion*, which. as is well known. forms the 
central organs of the nervous system, in those stages which 
At this stage (tig 3), the 
medullary tube still exhibits posteriorly a connection with 


have undergone metamorphosis. 


the endoderm, and an open neurenteric canal no more 
exists than in the stage figured in fig. 2. 

Å subsequent stage is represented in figs. 5 and 6 
(Pl. XII), fig. 5 showing a larva viewed from the dorsal 
side, fig. 6, å larva viewed from the left side. At this 
stage we find several important changes. The medullary 
tube has quite broken off its connection with the endoderm 
posteriorly, while anteriorly it has coalesced with the thick- 
ened fore part of the branchial gut, which forms the oral 
aperture, at the place of transition from the ectoderm to 
the endoderm. At this stage, however, there is no com- 
munication between the branchial gut and the medullary 
tube, only a symphysis of their walls. Besides this the 
cerebral vesicle appears more differentiated; the protube- 
rance of the right wall is larger, and we already find quite 
large spots of pigment: the thickening of the left wall ap- 
proximates a hemispherical form. The larvæ are 
developed at this stage in other respects too; the peribran- 


more 


ehial cavity is formed by the coalescence of the two rudi- 
ments, and instead of the few branchial stigmata seen in 
fig. 3 a. we now have 4 rows of fully-formed branchial stig- 
mata; the oral and atrial apertures moreover appear formed. 

Figs. 7 and 9 (Pl. XII) show a stage representing 
the full-lerown larva. 
much smaller; in front an opening has been formed from 
it to the branchial gut, and the fore part of the me- 
dullary canal appears transformed into the infundibular 
dorsal tuberele. The larval cerebral vesicle, which, as we 
have seen, is formed by a protuberance of the right wall, 
We observe the 
large spots of pigment, the 3 wellknown lenticular cells. 
In fig. 9 it may also be seen how a large nerve-mass issues 
from the ventral wall of the larval brain. provided with 
scattered ganglion cells (first deseribed by Sulensly). 

It is a generally-known fact that the high organisation 
of the Ascidian brain only lasts through the larval stage, 
and disappears during the metamorphosis. Fig. 8 (Pl. XII) 
shows the central organs of the nervous system in the 
young attached animal. The last remnant of the medullary 
tube is here recognised as the well-known Asceidian organ, 
that has received the name of hypophysis (or rather, the 
dorsal tubercle plus tlie hypophysis). The ganglion is found 
beside the hypopbysis*), while the larval brain has quite 
disappeared. In a former paper (31), I have carefully des- 
eribed the structure of the larval brain, and explained how 
its disappearance is occasioned by a constriction of the 


The medullary canal has become 


has now attained to its full development. 


vesicularly evaginated right wall of the original medullary 
tube. After the separation, tbis organ assumes, as it were 
in front of and behind the larval brain, the form of a 
eylindrical tube (Pl. XII, fig. 8). 
*) Asis well known, the position of the ganglion in relation to 
the hypopbysis varies in different groups. 


Den ber givne fremstilling stemmer i de væsentligste 
træk med Kowalevskys ældre grundlæggende undersøgelser. 
Kowalevsky skildrer (35 og 36), hvorledes der, kort efterat 
neuroporus har lukket sig, dannes en ny aabning fra nerve- 
systemet (medullarrøret) ud til larvens dorsalside ved en 
sammenvoksning af ektodermen og hjerneblæren, samt at 
denne forbindelse mellem hjerneblære og ektodermen lidt 
efter lidt forskyves ind i gjælletarmen, idet det ektoderm- 
parti, der staar i sammenhæng med [hjerneblæren bugter 
sig ind og danner larvens ingestionsaabning (,fortarm*, 
stomodæum). ,»Da nun die Oeffnung des eingestiilpten 
Theiles zum Munde wird, so bleibt die Mundung der Ge- 
hirnblase etwas tiefer und wird zu der bekannten Flimmer- 
scheibe, von welcher aus die flimmernde Bauchrinne be- 
ginnt* (pag. 118, 36). Det blivende ganglions og hypopby- 
sens dannelse blev ikke behandlet af Kowalevsky, hvilket 
vil forstaaes deraf, at han kun beskrev æggets udvikling 
indtil larvestadiet og ikke metamorphosen. 


Hypophysens dannelse blev nu af van Beneden og 
Julin (2) samt Seeliger (58) skildret som helt uafhængig 
af medullarrøret, idet disse forfattere opfattede hypo- 
physen som en udbugtning af gjælletarmen (entodermen). 
Især har van Beneden og Julin indgaaende skildret dette. 


Imidlertid havde flere forfattere allerede tidligere be- 
skrevet en forbindelse mellem larvehjernen og gjælletarmen 
gjennem flimmergruben, saaledes hos Ascidierne Lahille 
(41), Maurice (438), Frk. Sheldon (63) og hos salperne 
Salensky og Metcalf. 

Væsentlig for at vinde støttepunkter for en sammen- 
ligning mellem knopper og larver undersøgte Willey (65 og 
67) og forfatteren (31) samtidig spørgsmaalet hos forskjel- 
lige familier af Aseidierne, og kom herunder til identiske 
resultater i overensstemmelse med den ovenfor givne frem- 
stilling. 

I modsætning hertil beskriver Pizon (484 og b), at 
der fra larvens entoderm dorsalt bugtes ud et rør, der bag- 
fra vokser i retning forover hen til larvehjernen og munder 
ud i dennes sandseblære. Paa et senere stadium skal saa 
dette rør vokse videre forover fra larvehjernen og frem til 
stomodæum og saaledes i sit forreste parti danne flimmer- 
eruben. Under den senere udvikling skal forbindelsen med 
larvehjernen igjen løses, og røret fremstiller da hypophysen, 
idet dets bagre ende løser sig fra den oprindelige forbin- 
delse med gjælletarmen. (Dette forhold paralleliserer Pizon 
med sin beskrivelse af hypophysens dannelse hos knopperne). 


Det blivende ganglion dannes ogsaa efter Pizon fra 
hjerneblæren. 

Den af Willey og forfatteren givne beskrivelse er 
senere bekræftet af Salensky (55), der har tilføiet en ind- 
gaaende beskrivelse af larvehjernens bygning, af v. Kupffer 
(40), der ligesom forf. beskrev Distaplia magnilarva, samt 
af Caullery (9), der undersøgte Crcinalium concrescens, Di- 














The description here given agrees im its principal 
features withKowalevsky's older, fundamental investigations. 
Kowalevsky describes (35 and 36) how, shortly after the 
neuropore eloses, å new opening is formed from the nervous 
system (medullary canal) out to the dorsal side of the 
larva by a symphysis of the ectoderm and the cerebral 
vesicle, and that this communication between the cerebral 
vesicle and the ectoderm is gradually intruded into the 
brancehial gut, that part of the ectoderm which is in con- 
nection with the cerebral vesiele being imvaginated and 
forming the arva's oral aperture (fore-intestine, stomodæum). 
.Da nun die Oeffnung des eingestilpten Theiles zum Mund 
wird, so bleibt die Mundung der Gehirnblåse etwas tiefer, 
und wird zu der bekannten Flimmerscheibe, von welcher 
aus die flimmernde Bauchrinne beginnt* (36, p. 118). The 
formation of the permanent ganglion and hypophysis was 
not touched upon by Kowalevsky, & eireumstanee which is 
explained by the fact that he only described the develop- 
ment of the ovum as far as the larva stage, and not to 
the metamorphosis. 

The formation of the hypophysis was now deseribed 
by van Beneden and Julin (2) and by Seeliger (58) as- 
totally independent of the medullary tube, these writers 
having regarded the hypophysis as an evagination of the 
branchial gut (the endoderm). Van Beneden and Julin 
in particular, have described this in detail. 

Several authors had, however, already described a 
communication between the larval brain and the branchial 
gut, through the dorsal tubercle, viz. Lalille (41) Maurice 
(43) and Miss Sheldon (63) in the Ascidiæ, and Salensky 
and Metcalf in the Salpæ. 

Chiefly with a view to gaining points of support for 
a comparison between buds and larvæ, Willey (65 and 67) 
and the present writer (31) investigated the question si- 
multaneously, in various families of Ascidiæ, and thereby 
arrived at the same conclusions agreeing with the above 
deseription. 

In opposition to this, Pizon, (48 a and D) states that 
a tube bulzes out dorsally from the larva's endoderm, 
erowing from tbe back forwards to the larval brain, and 
opening into the latter's sensory vesicle. In a later stage, 
this tube is said to grow farther forwards from the larval 
brain, and on to the stomodæum, thus forming, in its an- 
terior part, the dorsal tubercle. During subsequent deve- 
lopment, the communication with the larval brain is again 
broken off, and the tube then represents the hypophysis, 
its hind extremity having had its original connection with 
the branchial gut severed. (Pizom compares this with his 
account of the formation of the hypopbysis in the bud). 

According to Pizon, the permanent ganglion is also 
formed from the cerebral vesicle. 

The account given by Willey and the present writer 
was subsequently confirmed by Salensky (55), who has ad- 
ded a detailed description of the structure of the larval 
brain; by v. Kupffer (40), who, as well as the present 
writer, deseribed Distaplia magnilarva; and by Caullery 


staplia rosea, Leptoclinum gelatinosum, Glossophorum lteum, 
Parascidia Giardii. 

Med Caullery maa jeg udtale, at Pizons fremstilling 
forekommer mig vanskelig at forstaa, og, hvis den er rigtig, 
da dreier det sig her om en dannelse, som samtlige andre 
aseidieforskere har overseet, medmindre da Pizon med det 


, entodermrør*, der vokser frem fra entodermen skulde 
mene canalis neurentericus. Denne har imidlertid ingen 


hjerneblære at vokse hen til. 

Den fremstilling, som er givet i dette arbeide hviler 
paa en fornyet indgaaende undersøgelse af Distaplialarverne 
og forholdene viste sig her med den størst mulige tydelighed. 
For at kunne vise udviklingens forløb mere anskuelig har 
jeg ogsaa Pl. XII afbildet flere stadier end i mit tidligere 
arbeide. 

Jeg fastholder derfor den tidligere af IVilley og mig 
givne fremstilling og rekapitulerer denne omtrent i de 
samme ord, som 1 det første arbeide. 

I) Det larvale og det blivende centralnervesystem frem- 
gaar hos Distaplia af samme anlæg som hypophysen. 


Dette anlæg er den oprindelige, ved udbugtning af 


ektodermen dannede hjerne, — resp. nerveblære (me- 
dullarrør). i 

2) Larvehjernen staar hos den voksne larve i forbindelse 
med gjælletarmen (overgangsstedet mellem den ento- 
dermale og ektodermale del) gjennem hypofysens for- 
reste del, flimmergruben. 

3) Hypofysens forreste del dannes direkte af medullar- 
røret (foran hjerneblæren), den bagre del at hjerne- 
blærens venstre væg. MHypofysen er derfor hos det ud- 

voksede dyr (efter metamorfosen) den eneste direkte 

rest af det oprindelige medullarrør. 


4) Det blivende ganglion danner sig som en fortykkelse 
af. hjerneblærens venstre epithelvæg. 


Vi nærvnte ovenfor, at idet ascidielarven efterhaanden 
ved en indsnøring udviklede et forreste bredere og et bagre 
smalere parti (halen) optraadte ogsaa de første anlæg til 
chorda og mesoderm. Dette foregaar paa den maade, at 
den oprindelig blæreformige entoderm i det smale haleparti 
mister sit lumen og derved gaar over til en kompakt dob- 
beltlaget cellemasse. 
dorsalt i chorda, ventralt i den ,vudimentære entoderm- 
streng*, medens mesodermen afsondres til begge sider. (Se 
tekstfigurerne 2—5). Paa det i fig. 5 afbildede stadium 
har saaledes halen allerede i det væsentlige sin karakteri- 
stiske bygning, dorsalt en fortsættelse af medullarrøret, 
under dette chorda, ventralt entodermstrengen.*) 


Denne sondrer sig nu 1 medianlinien, 


*) En nærmere beskrivelse af chordas udvikling og mesodermens 


omdamnelse til muskulatur ligger udenfor vor opgave. 


Den norske Nordhavsexpedition. 





Johan Hjort: Kimbladstudier paa grundlag af Ascidiernes udvikling. 


(9), who examined Cireinaliumu concrescens, Distaplia rosea, 
Leptoclinum gelatinosum, Glossophorum luteum and Paras- 
eidia Giardii. 

I must agree with Caullery in saying that Pizon's 
deseription seems diffieult to understand, and if it is cor- 
rect, there is here question of a formation. which all other 
investigators of Ascidians have overlooked, unless by the 
pendodermal tube* growing out of the endoderm, Pizon 
means the neurenterie canal. The latter, however, has no 
cerebral vesicle to grow up to. 

The deseription given in this paper is based upon a 
renewed thorough examination of Distaplia larvæ, and the 
cireumstances appeared here with tbe greatest possible dis- 
tinetness. In order to show the course of development 
more plainly, I have given, on Pl. XII, a greater number 
of stages than in my previous paper. 

I therefore hold to the account previously given by 
Wille and myself, recapitulating it almost in the words 
of the former paper. 

(1) The larval and the permanent nerve-centres originate 
in Distaplia m the same rudiment as the hypophysis. 
This rudiment is the original brain formed by an inva- 
gination of the ectoderm — nerve vesicle (medullary 
tube). 
In the full-grown larva, the larval brain is connected 
with the branchial gut (the place of transition from 
the endodermal to the ectodermal part) through the 
front part of the hypophysis, the dorsal tuberele. 
The anterior part of the hypophysis is formed direetly 
from the medullary tube (in front of the cerebral ve- 
sicle), the posterior part from the left wall of the 
cerebral vesicle. The hypophysis in the full-grown animal 
(after metamorphosis), is therefore the only direct rem- 
nant of the original medullary tube. 
(4) The permanent ganglion is formed as a thiekening of 
the left epithehal wall of the cerebral vesicle. 


We mentioned aboye, that as the Aseidian larva, by 
a constrietion, gradually developed an anterior broad part, 
and å posterior narrower part (the tail), the earliest rudi- 
ments of the notochord and the mesoderm also made their 
appearance. This takes place in the following manner. 
The original vesicular endoderm in the narrow tail portion, 
loses its lumen, and thus turns into å compact, bi-laminar, 
cellular mass. This now divides in the median line, dor- 
sally into the notochord, and ventrally imto the ,rudimen- 
tary endodermal cord*, while the mesoderm is separated 
(See text-figures 2—5). In the stage re- 
presented in fig. 5, the tail has already aequired its essen- 
tially characteristic structure, dorsally a continuation of the 
medullary canal, beneath this the notochord, and ventrally 
the endodermal cord.*) 


at both sides. 


*) Å fuller deseription of the development of the notochord, and 
the conversion of the mesoderm into musculature, lies beyond 
the scope of our present subject. 
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Dannelsen af tærmtractus beskriver van Beneden og 
Julin efter en nærmere skildring af forskjellige stadier paa 
følgende precise maade (3, pag. 325): ,,I1 ressort avec évi- 
dence de letude de ces larves que le sac branchial, Væso- 
phage et M'estomac sont des parties différenciées de Vebauche 
primitive de la larve*; (sammenlign fig. 5 den prechordale 
del af entodermen) ,.ces trois parties du tube digestif sont 
et restent médianes et symétriques; lestomac, terminé en 
eul de sac, se prolonge en arriere par un cordon cellulaire, 
tres court, qui n'est qu'un reste de la portion eaudale du 
mésentéron primitif. Lintestin nait, sous la forme d'un 
diverticule secondaire du planeher de Vestomac, i quelque 
distance en avant du fond de cet organe*. 

I overensstemmelse hermed betragter de endetarmen 
som en npydannelse (i fylogenetisk henseende). medens de 
mener, at endetarmen hos Ascidiernes stamformer fortsatte 
sig ud i halen og at anus var beliggende ved halepartiets 
distale ende. Den ,rudimentære entodermstreng* 1 halen 
opfattes som et bevis herpaa. 

Peribranchialsekkens dannelse har allerede 
ledning til talrige arbeider. 


givet an- 
Af hensyn til dette punkts 
store vigtighed for vor fremstilling bliver det nødvendigt at 
betragte denne litteratur noiere. 

Det vil være almindelig kjendt, hvorledes Kowalevskys 
glimrende undersøgelser (se 35, 36) først viste nervesyste- 
mets og peribranchialsækkens anlæg, og hvorledes disse 
undersøgelser kastede lys over Ascidiernes bygning, og sy- 
stematiske stilling. Ligesom hos Amfioxuslarven dannede 
sig nervesystemet ved en rendeformig indbugtning af ekto- 
dermen og peribranehialsækken opstod som to symmetriske 
indbugtninger af ektodermen. Peribranchial- 
sig herved i et nyt lys, fremforalt var sam- 
Fra et anatomisk 
disse undersøgelser en bekræftelse af Richard 
Amphioxus wie bei den 
annelimen, dass 
beiden die Kieme umgebende Höhle ein homologes Gebilde 
ist und einen Sack darstellt, der allenthalben von eimem 
einfachen, 


blæreformige 
sækken viste 
menligningen med Amfioxus instruktiv. 
synspunkt fik 
Hertwig (29) der siger: ,Beim 


Tunicaten miissen wir vorliufig die im 


eine Fortsetzung der Epidermis des Thieres 
bildenden Epithel ausgekleidet wird.* 
dannelse finder vi desuden: 


Angaaende organets 
«Ich habe auf Lessina Gele- 
genheit gehabt die ersten Stadien der Larven von Phallu- 
sia mamillata zu beobachten, und kann beståtigen, dass die 
Cloakenblischen Einstiilpungen der Epidermis sind. Spii- 
tere Entwicklungstadien zu beobachten verhinderte mich 
meine Abreise*. Della- Valle (13) har imidlertid fremsat en 
væsentlig anden opfatning, idet han lader tarmtraktus (en- 
todermen) danne to udbugtninger, der giver anledning til 
peribranehialsækkens dannelse. I overensstemmelse hermed 
har han da ogsaa en væsentlig anden opfatning af dette 
organ, som han tillegger den morphologiske betydning af 
et peritonæum, idet han nemlig gaar ud fra, at sækkens to 
blade, det viscerale og parietale, beklæder tarmkanal og 
kropsvæggens indre side som peritonæum hos vertebraterne. 
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After a detailed account of the various stages van 
Beneden and Julin described the formation of the intestine 
in the following exact manner (3, p. 325): ,Il ressort avec 
évidenee de V'étude de ces larves, que le sac branehial, 'æso- 
phage et l'estomac sont des parties différeneiées de I'ébauche 
primitive de la larve* (Uompare the prechordal part of the 
endoderm, fig. 5): ,ces trois parties du tube digestif sont 
et restent médianes et symåétriques; lestomac, terminé en 
cul-de-sac, se prolonge en arriére par un cordon cellulaire, 
tres court, qui n'est qu'un reste de la portion eaudale du 
mésentéron primitif. Lintestin nait sous la forme 
diverticule secondaire du plancher de Vestomac, å quelque 


dun 


distance en avant du fond de cet organe.* 

In accordance with this, they consider the rectum to 
be a new formation (phylogenetically), while they hold that 
that organ in Aseidian progenitors was continued out into 
the tail, and that the anus was situated at the distal end 
of the caudal region. The ,rudimentary endodermal cord* 
in the tail is cousidered to be a proof of this. 

The formation of the peribranchial cavity has already 
On account of the 
great importance of this point to our account, it will be 
necessary to consider this literature somewhat minutely. 


been the subject of numerous papers. 


It is generally known that Kowalevsky's brilliant in- 
vestigations (see 35, 36) first showed the rudiments of the 
nervous system and tlie peribranchial cavity, and that these 
investigations threw some light upon the structure and 
systematic position of the Ascidians. Ås in the Amphioxus 
larva, the nervous system was formed by a groove-like in- 
ragination of the ectoderm, and the peribranchial cavity 
originated in the form of two symmetrical, vesicular, inva- 
ginatious of the ectoderm. 
by showed itself in a new light, its comparison with that 
of Amphioxus above all being instructive. 


The peribranehial cavity there- 


From an ana- 
tomical point of view, these investigations received confir- 
mation from Richard Hertwig (29), who says: ,Beim Am- 
pbioxus wie bei den Tunicaten miissen wir vorlaufig anneh- 
men, das die in beiden die Kieme umgebende Höhle ein 
homologes Gebilde ist, und einen Sack darstellt, der allent- 
halben von einem einfachen, eine Fortsetzung der Epider- 
Epithel ausgekleidet wird*. 
Concerning the formation of the organs we also find: ,Ich 
habe auf Lessina Gelegenheit gehabt die ersten Stadien 
der Larven, von Phallusia mammillata zu beobachten, und 
kann beståtigen, dass die Cloakenblischen Finstiilpungen 
Spåtere Entwicklungstadien zu beo- 
Della Valle (31) 
has, however, put forward an essentially different theory, for 


mis des Thieres bildenden 


der Epidermis sind. 
bachten verhinderte mich meine Abreise.* 


he makes the alimentary canal (the endoderm) form 2 evagi- 
nations which give rise to the formation of the peribran- 
chial eavity. In harmony with this, he has also an essen- 
tially different view of this organ, to which he attaches élæe 
the morphological importance of the peritoneum, starting 
from the fact that the two layers of the cavity, the visceral 
and the parietal, invest the intestinal tube and the interior 
surface of the walls of the body as the peritoneum does 
in vertebrate animals. 


En fornyet undersøgelse fik spørgsmaalet af van Bene- 
den og Julin (3). — Peribranchialsækkens dannelse skildres 
af dem saaledes, at det ydre blad opstaar af ektodermen, 
det indre af entodermen.*) De indtager dog et væsentligt 
andet standpunkt angaaende peribranchialsækkens morpho- 
logiske betydning end Della Valle. Angaaende sammenlig- 
ningen mellem coelomet hos Echinodermer, Sagitta, Amphi- 
oxus og peribranchialsækken hos Aseidierne siger de: ,L/'on 
ne peut done comparer å ces formations les saceules latér- 
aux qui aparaissent beaucoup plus tard dans la partie 
anterieure de la larve 
ils ne contribuent en 


de la Clavelline aux cötés du sac 
branehial: rien å la formation des 
tissus conjonctifs, des muscles et des éléments figurés du 
sang; mais ils interviennent dans la formation de lépithé- 


lium peribranchial coneurremment avec l'épiblaste.* 


Seeliger havde imidlertid allerede tidligere (58) bekrif- 
tet Kowalevskys undersøgelser og fundet. at peribranchial- 
sækken helt var af ektodermal oprindelse.. Klart fremgaar 
dette af følgende beskrivelse (58 pag. 85): ,Die Blischen*, 
der dannes ved indbugtning af epidermis, ,breiten sich 
nun zwischen Hautschicht und den seitlichen Wandungen 
des Kiemendarmes betriichtlich aus, um denselben sehliess- 
lich bis zum Endostyl ventralwårts hin zu umwachsen*. 
, Wåhren die beiden Peribranchalblischen sich ausbreiten, 
treten sie mit ihren inneren Winden zu dem Kiemendarm 
in innigste Beziehung. Es kommt nimlich zur Bildung 
der Kiemenspalten*. Af senere arbeider nævner jeg her 
fremforalt Willey, der bekræftede Kowalevskys og Seeligers 
fremstilling, idet han samtidig indgaaende studerede gjælle- 
spalternes dannelse (et spørgsmaal, som jeg her kun leilig- 
hedsvis vil berøre). —IWilley undersøgte Ciona tntestinalis 
og Clavelina lepadiformis. 
observations made on Ciona intestinalis and Clayelina lepadi- 
formis I can ceonfirm Kowaleksky and Seeliger m saying 
that the atrial cavities of Ascidians are derived essentially 
from ectodermic invaginations; and that the idea that the 
visceral wall of the atrium is derived from the hypoblast, 
as put forward by van Beneden and Julin, is entirely 
without foundation.” Som nævnt i mit arbeide (31) pag. 
592 har jeg havt anledning til at studere IWilleys præpara- 
ter, og der var efter min mening ingen tvivl om disses 
afgjørende betydning for spørgsmaalet. At de vanskelige 
forhold under undersøgelsen let kan misforstaaes, var mig 
imidlertid indlysende. Betragter man IWilleys fig. 28 PI. 
XXXI (66) at, vil man indse, hvor let et saadant billede 


Pag. 338 (66) siger han: , From 


*) Naar Herr Seeliger har fundet det at være af vigtighed at kon- 
statere, at jeg i en foreløbig meddelelse har fremstillet van 
Beneden og Julin som forfægtere af peribranchialsækkens dan- 
nelse fra ektodermen, vil en læsning af mit udførlige arbeide 
kunne overbevise ham om, at dette ikke har beroet paa nogen 
,Trrthum*. Da Botryllusknoppens indre blære dannes af peri- 
branchialsækkens parietale blad, er ogsaa efter van Beneden og 
Julins undersøgelser Botryllusknoppen en ektodermal dannelse. 
At konstatere dette var mit eneste maal med en diskussion af 


litteraturen over peribrancehialsækken. 
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The subject underwent renewed investigation by var 
Beneden and Julin (3). In their aceount of the formation 
of the peribranchial cavity they state that the outer layer 
originates in the ectoderm, the inner in the endoderm.*) 
They take up an essentially different stand-point, however, 
from Della Valle, with regard to the morphological signifi- 
canee of the peribranchial cavity. With regard to the 
comparison between the cæloma in Echinoderms, Sagitta 
and Amphioxus, and the peribranehial cavity in Aseidians, 
they say: ,L'on ne peut done comparer å ces formations 
les saceules latéraux qui apparaissent beaucoup plus tard 
dans la partie antérieure de la larve de la Clavelline aux 
cötés du sac branehial: ils ne contribuent en rien å la 
formation des tissus conjonctifs. des muscles, et des éléments 
figurés du sang; mais ils interviennent dans la formation 
de l'épithelium 
blaste.* 

Seeliger, however, had already (58) confirmed Kota- 


péribranehial concurremment avec lépi- 


levsky's investigations, and found that the peribranchial 
cavity was entirely of ectodermal origin. This is clearly 
shown in the following description (58, p. 83): .Die Blås- 
ehen*, which are formed by an invagination of the epider- 
mis, ,breiten sich nun zwischen Hautschicht und den seit- 
lichen Wandungen des Kiemendarmes betråchtlich aus, um 
denselben schliesslich bis zum Endostyl ventralwårts hin 
zu umwachsen*. ,Wihrend die beiden Peribranchialbli- 
sehen sich ausbreiten, treten sie mit ihren inneren Winden 
zu dem Kiemendarm in innigste Beziehung. Es kommt 
nimlich zur Bildung der Kiemenspalten.* Among more 
recent writers, I would first of all name Willey, who con- 
firmed Kowalevsky's and Seeliger's statements, having. at 
the same time, careiully studied the formation of the bran- 
chial stigmata. a subject upon which I shall only touch 
ineidentally. Willey examined Ciona intestinalis and Cla- 
velina lepadiformis. He says (66, p. 338): ,From obser- 
vations made on Ciona intestinalis and Clavelina lepadi- 
formis, I can confirm Kowalevsky and Seeliger m saying 
that the atrial cavities of Ascidians are derived essentially 
from ectodermie invaginations; and that the idea that the 
visceral wall of the atrium is derived from tbe hypoblast, 
as put forward by van Beneden and Julin, is entirely 
without foundation.* As mentioned in my paper (31, p. 
592), I have had an opportunity of studying Willey's pre- 
parations, and have no doubt as to their decisive impor- 
tance to the question. It was, however obvious to me that 
under the difficulties of investigation, circumstauces may 
If Willey's fig. 28 on Pl. XXXI 


easily be misunderstood. 





*) As Seeliger has thought it necessary to state that in a prelimi- 
nary communication I have represented van Beneden and Julin 
as champions of the theory of the formation of the peribrauchial 
cavity from the ectoderm, a perusal of my detailed paper may 
convince him that this is not founded , rrthum*. 
Ås 
parietal layer of the peribranchial cavity, the Botryllus bud is 
also, according to van Beneden and Julin's investigations, an 


ectodermal formation. 


upon any 


the inner vesicle of the Botryllus bud is formed from the 





My only object mm discussing the litera- 
ture on the subject of the peribranchial cavity, was to demon- 
strate this. 


1) 


kan tydes saaledes, ut peribranchialsækken er en udbugt- 
ning af tarmen. Ved nøiagtig at forfølge snitserien og 
fremforalt ved at sammenligne dette billede med yngre sta- 
dier. vil man imidlertid se, at IVilleys skemata for udvik- 
lingen (pag. 325) er korrekt. OQgsaa Seeliger har paany 
(60) undersøgt spørgsmaalet hos larverne af Clavelina lepadi- 
formis med samme resultat som tidligere. 
Distaplia lykkedes det mig desuden at konstatere de 2 
Det forekom 


mig saaledes i tidligere arbeider at foreligge saa stort bevis- 


anlæes udelukkende dannelse fra ektodermen. 


materiale for den anskuelse, at jeg troede at kunne se bort 
fra Pizons tilslutning til Della Valles ældre anskuelse, at 
peribranchialseækken dannes fra tarmtractus (entodermen). 


idet han sammen- 


.Chez 


les larves, les deux ouvertures se forment par un procédé 


FHizon skildrer organets dannelse, 
ligner knopper og larver. saaledes (pag. 100 48 a): 


tout å fait analogue* (som hos kvopperne) ,mais elles nais- 
sent au fond du long sillon ectodermique, qui setend dor- 
salement d'une couverture å lautre. 
mine seulement les coupes qui passent par lebauche de 
V'ouverture (fig. 73 å 75, pl. VI) on reconnait en effet une 
invagination ectodermique profonde qui parait prendre une 
part du développement de la cavité peribranchiale. Mais 
la suite des coupes montre bien que cette invagination 


Par suite si on exa- 


épidermique n'est que le sillon qui réunit les deux ouver- 
tures primitives, sillon qui existe avant que celles-ci ne 
soient formées (fig. 66 å 69, pl. V), et qui ne prend part qu'å 
la constitution du siphon branehial et du siphon eloaeal.* 

Pizons figurer formaar imidlertid ikke uden videre at 
overbevise mig. Specielt er fig. 73 pl. VI for mig ikke 
bevisende. Jeg henviser til den ovenfor nævnte fig. 28 pl. 
XXXTI hos Willey der ligner Pizons og dog kan forstaaes 
paa en væsentlig anden maade. 
gjaldt Botrylliderne. 


Disse Pizons undersøgelser 


I et senere arbeide (49) har han ogsaa beskrevet lig- 
nende forhold hos andre Han siger (pag. 270): 
, Aprés la formation de la cavité archentérique de I Ascidia 
villost, les parois de cette cavité epvoient latéralement deux 
extroflexions qui eroissent assez rapidement et ne tardent 


former. 


Ce dernier feuillet 
s'invagine legerement de son cöté aux deux points de con- 
tact et sy perce.* 


pas å saccoler chacune å lectoderme. 


sQuant aux deux diverticules de la 
cavité enterique, ils enveloppent progressivement en se dila- 
tant et deviennent la eavité peribranehiale.* 

Siden publicationen af dette arbeide har jeg paany 
PlXTEtie. 
5 og 4 finder man her peribranchialsækkens dannelse illu- 
streret og vil man heraf se, at den hos denne form frem- 


undersøgt larverne af Distaplia magnilarva. 


gaar af to blæreformige ektodermindbugtninger lateralt for 
medullarrøret. der siden (fig. 9, 6) smelter sammen til dan 
nelse af peribranchialsækken, 
beskrevet det. 

Er nu peribranchialsækken ektodermal hos Distaplia, 
(avelina, Phalusia og entodermal hos Botrylliderne og 
Ascidia villosa? 


som talrige forfattere har 


I tidligere arbeider tillod jeg mig at gaa 


Hos larverne af 











tact, et 


(66) be looked at, it will be understood how easily, in such 
a view, the peribranehial eavity can be interpreted as an 
evagination of the intestine. By carefully following the 
scetional series, however, and above all by comparing this 
with earlier stages, it will be seen that Willey's diagrams 
of the development (p. 325) are correct. Seeliger too, has 
again (60) investigated the subject in the larvæ of Clavelina 
lepadiformis, with the same result as before. Furthermore, 
I sueceeded in proving the formation of these two rudi- 
ments to ectodermie, in the larvæ of 
Distaplia. There seemed to be such ample proof of that 
view 1n earlier papers, that I felt able to be indepedent 
of Pizon's adherence to Della Valle's older theory, that the 
peribranchial cavity is formed from the alimentary canal 


be exclusively 


(the endoderm) 

Pizon deseribes the formation of the organ, compa- 
100: ,Chez les 
larves, les deux ouvertures se forment par un procédé 
tout-å-fait analogue* (to that in the buds) ,mais elles nais- 
sent au fond du long sillon ectodermique, qui s'étend 
dorsalement d'une couverture å Vautre. Par 
examine seulement les coupes qui passent par 
Vouverture (fig. 73 å 75, Pl. VI), on reconnait 
invagination ectodermique profonde qui parait 


ring buds and larvæ, as follows (45 a, p. 


suite, si on 
Vébauche de 
en effet une 
prendre une 
Mais 
la suite des coupes montre bien que cette mvaginatiou épi- 


part du döéveloppement de la cavité péribranehiale. 


dermique n'est que le sillon qui réunit les deux ouvertures 
primitives, sillon qui existe avant que celles-ci ne soient 
formées (tig. 66 å 69, PI. V). et qui ne prend part quå 
la constitution du siphon branchial et du siphon eloneal.* 

Pizon's figures are not however sufficient of them- 
selves to convince me, fig. 73, Pl. VI, being especially 
unconvineing. I will direct attention to the above-men- 
tioned fig. 28, Pl.XXXI, in IWilley's book, as it resembles 
Pizomws, and yet can be interpreted in an essentially diffe- 
rent way. Pizoi's investigatious had reference to Botryliidæ. 
In å more recent work (49), Pizon has also deseribed 
conditions He says (p. 270): 
, Apres la formation de la cavité arehentérique de I Ascidia 


similar in other forms. 
villosta, les parois de cette cavité envoient latéralement deux 
extroflexions qui eroissent assez rapidement et ne tardent 
Je dernier feuillet 
smvagine légerement de son eöté aux deux points de con- 
sQuant aux deux diverticules de la 
cavité entérique, ils enveloppent progressivement en se dila- 
tant et diviennent la cavité péribranchiale.* 

Since the publication of the above-mentioned work, I 
have again examined the larvæ of Distaplia magnilarva. 
On PI. XII, figs. 3 and 4. the formation of the peribran- 
ehial eavity will be found illustrated, and it will there be 
seen that in this form it arises from two vesieular ectoder- 
mic invaginations laterad of the medullary tube, which 
subsequently coalesce (figs. 5 and 6) to form tbe peribran- 
chial cavity, as numerous writers have described it. 


pas å s'accoler chacune a l'ectoderme. 


sy perce.* 


Now, is the peribranehial eavity ectodermal in Distap- 
lia, Clavelina and Phallusia and endodermal in Botryllide 
and Ascidia villosa? In previous papers, I ventured to 


ud fra, at dette neppe kunde være muligt, idet den almin- 
delig embryologiske erfaring, uanseet alle theorier, med stor 
styrke taler for, at i nærstaaende familier foregaar organ- 
dannelsen efter det samme grundskema, et forhold, som 
viser den eiendommelige og fundamentale overensstemmelse 
mellem æggene hos nærstaaende former. En eiendommelig 
tilslutning har imidlertid Pizon faaet i Garstang, der (18, 
pag. 12) siger: ,lt certainly seems unjustifiable on the 
part of Hjort to decline to believe Pizons statements on 
the sole ground that mm Phallusita and Clavelina the deve- 
lopment of the peribranchial chambers takes place diffe- 
rently.* 
punkt fremgaar tydelig (48a, pag. 380), naar han forkaster 
Willeys og mine undersøgelser, fordi de ikke stemmer med 


At Pizon selv ikke stiller sig paa samme stand- 


hans egne. skjønt de gjaldt andre grupper.  Pizon siger 


nemlig: Je doute beaucoup de lexactitude de ces dernie- 
res observations de Hjort et de IWilley, bien que je n'aie 
pas étudié les larves de Distaplia et de Ciona.* Dette Pizons 
standpunkt er efter min opfatning ogsaa fuldt berettiget 
for en forsker, der føler sig overbevist om sine egne resul- 
tuters rigtighed; thi uden dette vilde den hele sammenlig- 
nende udviklingshistorie alene blive en række beskrivelser 
af enkelte arters udviklinger. At en sammenligning og en 
slutning fra den ene familie til den anden er tilladt, be- 


styrkes ogsaa af den hele udviklingshistoriske erfaring. 


Hvorledes Garstang ud fra sit standpunkt formaar at 
skrive en generel oversigt over den hele ,Budding in Tuni- 
cata*, og der forkaste mine resultater som .manifestly im- 
probable*, naar han selv overhovedet ikke har undersøgt 
nogen gruppes knopskydning, overlader jeg til ham at be- 
svare. End eiendommeligere bliver det, at han anfører det 
forhold, at peribranehialsekken hos Botryllus skal være 
ektodermal og hos Clavelina og Phallusia entodermal for at 
bevise, at knoppernes indre blære altid er entodermal, og 
Er dette forhold rig- 
tig, saa er vel det det haardeste stød, der nogensinde er 


for hermed at støtte kimbladlæren! 


rettet mod kimbladlæren og, som vi siden skal se, ganske 
Thi kimblad- 
læren gjælder larvernes udvikling, og at forskjellige kim- 


anderledes afgjørende end knopudviklingen. 


blade kan knopskyde viser ikke, at larveudviklingen er for- 
skjellig, men kun, at kimbladene maa opfattes paa en be- 
stemt udviklingsmekanisk maade. 


Er det derfor rigtigt. at peribranehialsækken hos de 
forskjellige familier af Ascidierne har en forskjellig dan- 
nelse, saa er dette et saa theoretisk vigtigt punkt, at det 


kræver den omhyggeligste og fornyede bekræftigelse, selv 
om det er undersøgt af en saa fremragende forsker som 
Pizon. Ingen vil derfor mere anbefale at dette sker end 


forfatteren. Foreløbig forekommer det mig berettiget at 
udtale, at særdeles talrige undersøgelser af dygtige forskere 
afgjørende taler for, at peribranchialsekken er en ren ekto- 
dermal dannelse, saa meget mere som Caullery (9) nylig 
har offentliggjort undersøgelser i samme retning, hvor han 
bekræfter dette for grupperne: ,Distaplia rosea, Leptocli- 
num gelatinosum, Glossophorum luteum, og Circinaltum con- 








take it for granted that this could seareely be possible. as 
general embryological experience, apart from all theories, 
goes to show very clearly that in nearly-allied families, the 
formation of the organs takes place according to one funda- 
mental plan, å circumstanee which shows the peculiar and 
fundamental conformity between the ova in nearly-allied 
forms.  Pizon, however, has gained one peculiar adherent 
in Garstang, who says (18, p. 12): ,It certainly seems 
unjustifiable on the part of Hjort to deeline to believe 
Pizon's statements. on the sole ground that im Phallusia 
and Clavelina the development of the peribranehial cham- 
bers takes place differently.* That Pizom himself does not 
always take up the same stand-point, is clear (48 a. p. 380) 
when he rejects IWilley's and my investigations, because 
they are not in harmony with his own, although they had 
Pizon says: ,gJe doute beau- 
eoup de lexactitude de ces derniéres observations de Hjort 
et de IWilley, bien que je naie pas étudié les larves de 
Distaplia et de Ciona.* This stand-point of Pizow's is, im 
my opinion, fully justifiable in an investigator who feels 


reference to other groups. 


convineed of the correetness of his own results; for without 
that, the wbole developmental history would only be a series 
The 
justifiableness of taking åa comparison and « conelusion from 


of deseriptions of the development of certain species. 


one family ior another is strengthened, too, by all develop- 
mental-historical experience. 

How Garstang is able. from his stand-point to write 
a general survey of the whole ,Budding in Tunicata*. and 
there reject my results as ,.manifestly improbable*, when 
he himself has not investigated the budding of any groups 
at all, I leave him to say. Yet more strange is 1t that 
he quotes the eircumstance that the peribranchial cavity m 
Botryllus is ectodermal, and in Clavelina and Phallusia, 
endodermal, in order to show that the inner vesicle of the 
bud is always endodermal, and thereby to support tle germ- 
layer theory! If this fact is correct, it is probably the 
hardest that has ever been directed against that 
theory. and, as we shall presently see, far more decisive 
than the development of the bud. For the germ-layer 
theory has veference to the development of the larve, and 
the fact that different germ.layers can bud, does not prove 
that the larval development is different. but only that the 
germ-layers must be considered in a decidedly developmen- 


blow 


tal mechanical way. 

If, therefore, it is true that the peribranelual cavity 
in the different families of Ascidiæ has a ditterent forma- 
tion. theoretically, such an important point that 
it requires renewed and most careful confirmation, even 
if it has been investigated by so eminent a naturalist 
as Pizon. No one, therefore, will more varmly advo- 
cate this than the present writer. In the mean time. 
I feel justified in expressing my opinion that the great 
number of investigations by able anatomists speaks in favour 
of the purely ectodermal formation of the peribranchial 
cavity, the more so as Caullery (9) has recently published 
investigations in the same direction, in which he confirms 
this for the groups ,.Distaplia roset, Leptoclinum gelatino- 


this is. 


crescens.* — Peribranchialsækken er her siger han: ,tout 
entiére d'origine ectodermique et se developpe aux dépens 
de deux invaginations dorsales symetriques* (9, pag. 89). 
Med desto større berettigelse forekommer det mig, at det 
maa være mig tilladt at betragte dette som resultatet af 
litteraturen, som jeg selv tidligere har meddelt at have seet 
og bekræftet IMWilleys udmerkede undersøgelser, ligesom jeg 
i dette arbeide (Pl. XII) selv har undersøgt Distaplia 
magrilarva. 


Epicardiet er, som bekjendt, et organ, der optræder 
i en meget forskjellig form hos de forskjellige familier af 
de sammensatte Ascidier.  Medens det, efter min forme- 
ning, mangler hos gruppen Botryllidae, danner det skille- 
væggen i postabdomen hos Polycliniderne og stolonernes 
skillevæg hos Perofora og Clavelina. 

Dets anatomiska bygning og dannelse har været be- 
handlet af talrige forfattere. 

Kowalevsky meddeler, at han ikke med sikkerhed 
formaaede at afgjøre, fra hvilket organ epicardiet anlægges 
hos Amotroucium; han har dog vel seet det med mere end 
sandsynlighed, naar han siger: ,Dass ihre Wandungen in 
die Wandungen des Kiemensaches iibergehen, ist kaum zu 
bezweifeln, aber ob dieselben sich in die der Perithoracal- 
höhle zugehörigen oder in die inneren Wandungen des Kie- 
mensackes fortsetzen, konnte ich nicht entscheiden. An 
jungen Knospen sind die Verhiltnisse <usserst klar, und 
hier kann es nicht dem geringsten Zweifel unterliegen, dass 
die Scheidewand* (Epicardiet) .eine unmittelbare Fortset- 
zung der inneren Wandungen des Kiemensachs ist; aller 
Wahrscheimlichkeit nach miissen dieselben Verhåltnisse auch 
bei dem ausgewachsenen Amaroucium angenommen werden* 
(388, pag. 462). Hos Perofora beskriver han epicardiet 
(stolonernes skillevæg) som ,une saille considerablement 
aplatie du sac branchial ou, d'une maniére plus générale 
du tube digestif* (37, pag. 3). 

Van Beneden og Julin underkastede epicardiets dan- 
nelse et meget nøie studium (3) 
Fig. 1 a—lf, der ogsaa findes afbildede i Korschelt og 
Heiders lærebog pag 1376, findes epicardiet paa det utve- 
tydigste afbildet som en dobbelt eylinderformig udbugtning 
af tarmen, der bagtil smelter sammen til et langt rør (sto- 
Pag. 297 (3) skildres epicardiet saa- 
»L'organe epicardique se constitue dune cavité ter- 
minée en eul de sac en arriére, se bifurquant en avant en 


Paa deres planche X 


lonernes skillevæg). 
ledes: 


deux branehes qui s'ouvrent une et Nautre par des orifices 
distinets, dans le sac branchial. La paroi epicardique est 
formée par un épithelium plat, qui se continue, au niveau 
des orifices épiscardiques avec l'épithelium branehial. Ces 
orifices se trouvent placés entre lentrée de Tæsophage et 
l'extremitée posterieure de la gouttiére hypobranehiale, å 


droite et å gauche de la ligne mediane* (pag. 297). Jeg 
har anført dette citat saa udførligt, fordi det giver den mest 
mulig instruktive beskrivelse af epicardiets bygning. Van 


Beneden og Julin paaviste nu endvidere, hvorledes epicar- 
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sun, Glossophorum lteum, and Cireinalium conerescens.* 
The peribranehial cavity here, he says, IS ,toute entiére 
d'origine ectodermique, et se développe aux dépens de deux 
invaginations dorsales symétriques* (9, p. 89). I think I 
may, with so much the more justification, be allowed to 
regard this as the result of bibliography. from having pre- 
viously recorded the seeing and confirming of Willey's 
excellent observations, and having also investigated Distaplia 
magnilarva myself, the results of these investigations being 
given in the present paper (Pl. XII). 


The epicardium, as is well known, is an organ which 
appears in very different forms in the various families of 
the Compound Aseidians. While, in my opinion, it is 
absent in the group Botryllidæ, it forms the septum in the 
in Polyclinidæ, and the septum of the stolons 
in Perophora and Clavelina. 

Its anatomical structure 
treated of by numerous writers. 

Kowalevsky states that he did not succeed in deciding 
with certainty from which organ the epicardium originates 
in Åmaroucium; he must, however, have seen it with more 
than probability. when he says: .Dass ibre Wandungen 
in die Wandungen des Kiemensaches iibergehen, ist kaum 
zu bezweifeln, aber ob dieselben sich in die der Peri- 
thoracalböhle zugehörigen oder in die inneren Wandungen 
ich nict entscheiden. 


post-abdomen 


and formation have been 


des Kiemensaches fortsetzen, konnte 
An jungen Knospen sind die Verhåltnisse åusserst klar, 
und hier kann es nicht geringsten Zweifel unter- 
liegen, dass die Scheidewand* (epicardium) ,eine unmittel- 
bare Fortsetzung der inneren Wandungen des Kiemen- 
sachs ist: aller Wahrscheinlichkeit nach miissen dieselben 
Verhiiltnisse auch bei dem ausgewachsenen Amaroucium 
He describes the epi- 
, une 


den 


angenommen werden* (38, p 462). 
cardium (septum of the stolons) im Perophord. as 
saillie considérablement aplatie du sac branchial, ou. d'une 
maniöre plus générale, du tube digestif (37, p. 9). 

Van Beneden and Julim subjected the formation of 
the epicardium to very careful study (3). In their figs. 
la to 1 f, Pl. X, which are also given in Korschelt and 
Heider's text-book, p. 1376, the epicardium is represented 
in tie most unmistakable manner, as å double, eylindrical 
evagination of the intestine, the two parts coalescing be- 
hind into one long tube (the septum of the stolons) On 
p. 297 (3) the epicardium is thus described: .L'organe 
épicardique se constitue d'une ceavité terminée en eul-de-sac 
en ariere, se bifurquant en avant en deux branehes qui 
s'ouyrent lune et lautre par des oritices distinets, dans le 
sac branchial. 
épithélium plat. qui se continue, au niveau des orifices épi- 
cardiques, avec lepithélium branchial. Oes orifices se trou- 
vent placés entre l'entrée de Tæsophage et Pextrémité posté- 
rieure de la gouttiére bypobranchiale å droite et å gauche 
de la ligne médiane.* I have quoted this passage at length, 
because it gives the most instructive deseription possible of 
Van Beneden and Julin 


La paroi épicardique est formée par un 


the structure of the epicardium. 


diets fysiologiske opgave bestod i at regulere blodstrømmen 
i postabdomen, repektive stolonerne. idet det i disse danner 
en flad, dobbeltvægget skillevæg, der deler de eylindriske 
organer 1 to halvdele. desuden paaviste de ligesom Kova- 
levsky, hvilken rolle epicardiet spiller ved knopskydningen. 
Den i disse arbeider tremstillede opfatning er nu bleven 
bekræftet af flere forfattere, hvoraf jeg her nærner Marice 
(43), der i sin fig. 66, pl. XVIII b, afbilder en larve af 
Amaroucium, hvor anlægget sees meget instruktivt. Hos 
Seeliger finder vi ligeledes den samme fremstilling af epi- 


cardiet. Jeg henviser til fig. 760, pag. 1300 i Korschelt 
og Heiders lærebog, hvor epicardiets udvikling hos larverne 


er fremstillet. Som i de tidligere nævnte afhandlinger be- 
skrives her epicardiet som en udbugtning fra tarmtractus i 


dennes æsophugelparti. 


I den senere tid er imidlertid et væsentlig andet 
standpunkt indtaget af Pzon. 
skal epicardiet hos nogle grupper dannes af tarmtractus 
Hos familien Botryllidæ 
«har peribranehialsækken en overordentlig udbredelse i krops- 
hulen. (Se fig. 5, Pl. IX). Medens organet hos de fleste 
sammensatte Aseidier kun findes i ,pars respiratoria” af 


Efter hans undersogelser 


hos andre af peribranehialsækken. 


tarmtraetus vokser det hos Botrylliderne bagover og beklæ- 
I et tidli- 
gere arbeide har jeg skildret dette saaledes (31, pag. 594): 
«Die einheitliche Peribranchialblase entwichelt sich nun 
derart weiter, dass sie nicht nur den Abschnitt des Kiemen- 
Della 


Valle hat sehr correkt beschrieben, wie das parietale Blatt 


der med sit .viscerale blad* hele tarmtractus 


darmes, sondern den ganzen Darmtractus umwiielst. 


der Peribranchialblase sich tberall dem Ektoderm. das 
viscerale dem Darmtractus anlegt (s. meine Taf. 37. Fig. 


4).* Della Valle har kaldt peribranchialsækken for ,peri- 
toneum* (13). en anskuelse, der efter min mening bestemt 
allerede er gjendreven af Richard Hertiigs ældre anato- 
miske (29) og Kowalevsky og Neeligers udviklingshistoriske 
Pizon kalder nu den del af peribranchialsækken, 
der beklæder tarmtractus (bagenfor 
som jeg alene opfatter som en for 


arbeider. 
»pars respiratoria*). og 
Botrylliderne og Pyro- 
af peribranchialsækken 
for ,la membrane périvisedrale ou épicardique.* I et til- 
Ni Oka ni Hjort 
n'ont attribué å la eavité unique dans laquelle s'ouvrent les 


som eiendommelig sterk udvikling 
svar til mig siger han (48 a. pag. 376): 


deux sacs peribranchiaux sa signification de eavité eloacale. 
Quant aux deux prolongements postérieurs de cette cavité 
qui sont les homologues des tubes épicardiques des Asci- 
dies polyeliniennes, Oka seul en a constaté la presence, 
mais sans en voir la véritable nature.” Det er ikke vigtig 
af Pizon at paastaa, at hvad han beskriver som ,tubes 
epicardiques* ikke ligesaafuldt er afbildet og beskrevet af 
mig; jeg henviser alene til min fig. 5, Pl. IX, hvor det 
samme forhold fuldt ud er afbildet. Salensky. der har 
sluttet sig til Pizons opfatning, siger endogsaa: ,.Hjort hat 
offenbar die Epicardialsiche gesehen, nur nicht als solehe 
erkannt* (55, pag. 524). 











further demonstated how the physiological function of the 
epicardium consisted in the regulation of the stream of 
blood in the post-abdomen, as also in the stolons, forming 
in them a flat double-walled septum, which divides the ey- 
lindrical organs into 2 halves. They also showed. as did 
Kowalevsky, the part that the epicardium plays in budding. 
The theory put forward in these works has now been con- 
firmed by several writers, among whom I will here name 
Maurice (43), who. in his fig. 66, Pl. XVIII b, gives a 
drawing of a larva of Amaroucium. where the rudiment is 
very instructively shown. In Seeliger also, we find the 
same account of the epicardium. I refer the reader to fig. 
760, p. 1300, im Korschelt and Heider's text-book. where 
the development of the epicardium in the larva is represented. 
As in the previously-mentioned treatises, the epicardium is 
here described as an evagination from the æsophageal part 
of the alimentary canal. 

In more recent times, however, an essentially ditte- 
rent stand-point has been taken by Przon. According to 
his investigations, the epicardium in some groups is formed 
from the intestine, in others, from the peribranchial cavity. 
In the family Botryllide, the peribranchial cavity has an 
unusual expansion in the cavity of the body (see PI. IX, 
fig. 5). While this organ in most of the Compound Asci- 
dians is only found in the ,,pars respiratoria* of the ali- 
mentary canal, in Botryllidæ it grows backwards and covers 
with its ,visceral layer* the whole of the alimentary canal. 
I have thus described it in a previous paper (31, p. 594): 
«Die einheitliche Peribranchialblase entwickelt sich nun 
derart weiter, dass sie nicht nur den Abschnitt des Kiemen- 
darmes, sondern den ganzen Darmtractus umwiichst. Della 
Valle hat sehr correkt beschrieben wie das parietale Blatt 
der Peribranchialblase sich iiberall dem Ektoderm, das 
viscerale dem Darmtractus anlegt (s. meine Taf. 37, Fig. 
4.+ Della Valle has called the peribranchial cavity. the 
- peritoneum* (13), å view which, in my opinion, was already 
confuted by Richard Hertwig's earlier anatomical work (29), 
and by Kowalevsky's and Seeliger's developmental-historical 
Pizon calls that part of the peribranchial cavity, 
which covers tke alimentary canal (bebind the ,pars respi- 


works. 


ratoria*) and which I alone interpret as å high develop- 
ment of the peribranchial ceavity, peculiar to Botryllidæ and 
Pyrosomt, ,la membrane périviscérale ou épicardique.* 
In a reply to me, he says (48a, p. 976): ,Ni Oka ni 
Hjort n'ont attribué å la cavité unique dans laquelle s'ouv- 
rent les deux sacs péribranchiaux sa signification de cavité 
Quant aux deux prolongements postérieurs de 
cette cavité qui sont les homologues des tubes épicardiques 
des Aseidies polyeliniennes, Oka seul en a constaté la pré- 
mais sans en voir la véritable nature.* —Pizon is 
incorreet in maintaining that what he describes as ,.tubes 
épicardiques: are not quite as fully described and figured 
by me; I wil only direet attention to my fig. 5, PI. IX. 
where tbe same thing is shown in full. Salensky, wbo has 
subseribed to /%zon's view, even says: , Hjort hat oftenbar 
die Epicardialsiche gesehen, nur nicht als solche erkannt* 
(55, p. 524). 


cloacale. 


SEence, 


I et senere arbeide har Pizon (49) end skarpere ud- 
talt sin mening, idet han hos Ascidia villosa beskriver epi- 
cardiet saaledes: .Au moment de l'apparition des premie- 
res fentes branehiales chez I Aseidia villosa, ce sac* (epi- 
vest encore largement ouvert, dans la cavité 
Chez Cynthia morus Vepi- 


cardiet) 
enterique de laquelle il dérive. 
carde se presente comme deux grands prolongements des 
sacs peribranchiaux et rapelle ainsi trés-exactement la dis- 
position, que je lvi ai decrite chez les Botryllidés.* Efter 
Pizon er altsaa hos Polyclinim og Ascidia villosa epicar- 
diet en udbugtning af entodermen (tarmtraktus), hos Bo- 
tryllus og Cynthia morus derimod er peribranchialsækken 
det organ, der danner epicardiet som to udbugtninger. 


Jeg har ovenfor saa indgaaende behandlet disse me- 
ningstorskjelligheder mellem Pizon og mig, ikke for at kon- 
statere, hvem der har havt ret, men fordi en af aarsagerne 
til den store differents mellem Pizons og min opfatning af 
den hele udvikling beror paa dette punkt. 

Vi saa i det foregaaende, at epicardiet (ifølge van 
Beneden og Julin og Seeliger) hos Clavelina samt (ifølge 
Maurice, Kowalevsky) hos Amaroucium utvivlsomt var en 
direkte udbugtning af tarmtraktus. Det har ogsaa lykke- 
des mig selv ved indgaaende undersøgelser at bekræfte dette. 
Paa planche X finder man en larve af Amaroucium roseum, 
fig. 6, samt et ungt dyr, pl. X, fig. 9, der netop har gjen- 
nemgaaet metamorphosen og endnu ikke dannet nogen post- 
Paa tversnit lykkedes det mig her at konstatere, 
at det eylinderformige epicardialrør, som van Beneden og 


abdomen. 


Julin saa indgaaende har beskrevet det. nær tarmtraktus 
deler sig i to rør, hvis epithelier umiddelbart fortsætter sig 
i gjælletarmens. Der kan for denne families vedkommende 
herom ingen tvivl næres; og maa jeg vel da være berettiget 
til at slutte det sammen for Clavelinas og Perophoras*) 
vedkommende. 

I det foreganende saa vi fremdeles, at de damelser, 
der af Pizon beskrives som epicardier, ogsaa var iagttaget 
saavel af Oka (45) som af mig for Botryllus vedkommende. 
Der hersker altsaa ingen meningsforskjel angaaende de fak- 
tiske forhold, kun angaaende tydningen af disse. Kan nu 
disse peribranchialsækudvidelser hos Botryllus (og Cynthia 
MOTUS) ,homologiseres* med epicardialdannelserne hos Amda- 
roucitm og Clavelina, som jeg har beskrevet dem ovenfor? 


Det forekommer mig, at dette ikke er muligt. Be- 
tragter vi for det første den morphologiske**) side af spørgs- 
maalet, saa maa man vel indrømme, at det er en væsentlig 
forskjel for et organ, om det er en udbugtning af tarmtrak- 
tus eller en udbugtning af peribranchialsækken. Jeg vil 


*) Ritter (50) meddeler, at hos en Perophoraknop forblev et af 


peribranchialsækanlæggene i forbindelse med stolonens skillevæg, 
idet knoppens indre blære delte six i tre. Jeg advarer her mod 
at bygge forstaaelsen af et organ paa knopskydningen, især hvor 


Kowalevsky i andre tilfælde har konstateret et andet forhold. 





AÅngaaende peribranchialsækkens dannelse i embryonaludviklin- 


gen se ovenfor. 























In åa later work, Pizom (49) expresses his opinion 
more clearly, when he describes the epicardium in Ascidia 
villosa as follows: ,Au moment de lapparition des pre- 
miéres fentes branchiales chez VAscidia villosa, ce sac* (the 
epicardium) ,est encore largement ouvert, dans la cavité 
Chez Cynthia morus Vépi- 
carde se présente comme deux grands prolongements des 
saes peribranchiaux, et rapelle ainsi trés-exactement la dis- 
position que je lui ai déerite chez les Botryllidés.* Accor- 
ding to Pizon, therefore, the epicardium in Polyclinim and 
Ascidia villosa 18 an evagination of the endoderm (the ali- 
mentary canal), whereas in Botryllus and Cynthia morus, 
the peribranchial cavity is the organ which forms the epi- 
eardium in the shape of two evaginations. 

I have thus thoroughly diseussed these differences of 
opinion between Pizon and myself, not in order to prove 
which is right, but because one of the reasons of the great 
difference between Pizon's view of the whole development, 
and my own, depends upon this point. 

We have already seen that the epicardium (according 
to van Beneden and Julin, and Seeliger) m Clavelina, and 
(according to Maurice and Kowalevsky) m Amaroucium, is 
without doubt a direct evagination of the alimentary canal. 
By thorough investigations I have also sueceeded in corro- 
borating this. On PI. X, fig. 6 will be found a larva of 
Amaroucium roseum, (and on PI. X, fig. 9) a young animal, 
which has just undergone metamorphosis, and has not yet 
formed any post-abdomen. In transverse sections I suc- 
ceeded in demonstrating that the eylindrical epicardiac tube, 
as van Beneden and Julin have so minutely described it, 
divides, near the alimentary canal, into 2 tubes, whose epi- 
thelia are continued directly in that of the branchial sac. 
As far as this family is concerned, no doubt of this can be 
entertained; and I may therefore be justified in concluding 
the same with regard to Clavelina amd Perophora.*) 

We see in the above that the formations deseribed 
by Pizon as epicardia, were also observed by Oka (45) 
No diffe- 
rence of opinion therefore prevails as to the actual facts, 
but only as to their interpretation. Can now these expan- 
sions of the peribranchial cavity in Botryllus (and Cynthia 
morus) be ,homologised* with the epicardiac formations in 
and Clavelina, as TI have deseribed them 


entérique de laquelle il dérive. 


and myself as far as Botryllus was concerned. 


Amaroucium 
above ? 

It seems to me that this is impossible. If, mm the 
first place, we look at the morphological**) side of the 
question, it must be admitted that it is an essential diffe- 
rence in an organ, whether it is an evagination of the in- 
testine, or an evagination of the peribranchial cavity. I 


*) Ritter (50) states that in a Perophora bud, one of the rudiments 
of the peribranchial cavity remained in connection with the wall 
of the stolon, the inner vesicle of the bud dividing into three. 
I would here utter åa warning against basing the comprehension 
of an organ on the budding, especially where Kowalevsky mn 
other cases has proved a different state of the matter. 
Concerning the formation of the peribranchial eavity in the em- 
bryonie development, see above. 


ikke lægge for stor vægt paa den særdeles karakteristiske 
speeielle bygning (form), som Epicardiet har hos Clavelina 
og Amaroucium. Hovedmomentet er for mig den betragt- 
ning, at tarmtraktus og peribranchialsæk dog er saa over- 
ordentlig forskjellige dannelser, og at da de udbugtninger, 
de danner, maa opfattes paa forskjellig maade.* Hertil kom- 
mer nu det, at epicardiet hos Amaroucium og Clavelina 
aldeles ikke omklæder tarmens bagre parti, men danner et 
ganske enkelt eylinderformigt rør, der fortsætter sig ud i 
postabdomen, respektive stolonerne disse organers 
«Skillevægge*. Fra et anatomisk synspunkt formaar jeg 
saaledes ikke at se nogensomhelst overensstemmelse mellem 
disse organer. Derimod søgte jeg at forklare peribranchial- 
sækkens store udvidelse hos Botryllus som en tilpasning til 


som 


det forhold, der er saa karakteristiske for denne gruppe 
(ligesom for Pyrosoma), nemlig at de to aabninger, inge- 
stions- og egistionsaabningen, rykker saa langt fra hinanden. 
Herved faar det parti af peribranchialsækken, som man 
almindelig kalder kloakken, en overordentlig størrelse. Dy- 
ret strækkes desuden, saaledes at anus i modsætning til alle 
andre sammensatte Ascidier næsten ligger i kropsaksens 
bagre pol. Paa mine figurer (31) pl. 37, fig. 1 og 4 er 
dette meget instruktivt fremstillet. (Se PI. IX, fig. 5) 
Sammenligner man denne figur med pl. X, fig. 9, som jeg 


har beskrevet ovenfor, saa vil man kunne forestille sig, at 
naar egestionsaabningen (for tydeligheds skyld ikke indteg- 
net paa Pl. IX, fig. 5) rykker henimod den bagre pol af 
dyrets længdeakse, saa vil ogsaa peribranchialsækken (eller 
kloakken) faa en større udbredelse, end den har hos Ama- 
roucium, hvor den er begrændset til tarmens pars vespira- 
toria. Man vil ved denne sammenligning samtidig se, hvor 
forskjellig en saadan udvidelse af peribranchialsækken vilde 
være fra epicardiet hos Amaroucium. 

Er der nu saa store anatomiske forskjelligheder hos 
de to dannelser, saa forekommer det mig paa forhaand 
vanskeligt at ,homologisere* dem af fysiologiske grunde, 
saa meget mere som det i den sammenlignende anatomi 
turde være ukjendt, at nærstaaende familier har homologe 
organer af saa væsensforskjellig art. Betragter vi imidlertd 
den fysiologiske side af spørgsmaalet, saa maa 
bemærke, at epicardiets opgave hos Clavelina og Amarou- 
cum hverken er at beklæde tarmtraktus eller at være 
kloak. Jeg nævnte ovenfor, at Pizom sammenligner peri- 
branehbialsækken hos Ascidierne med peritoneum hos andre 
Dyr, en tanke, som han vel har faaet ved studiet af de 
eiendommelige og specifikt modificerede forhold hos Botryllus 
(igesom Della Valle), og vi maa da erindre, at han baade 
hos knopper og larver mener, at peribranchialsækken er en 
udbugtning af entodermen. Selv om imidlertid saa var til- 
fældet, saa forekommer det mig umuligt paa nogen maade 
at sammenligne peribranchialsæk og et peritoneum, hvad 
ogsaa van Beneden og Julin og Seeliger tidligere meget 
distinkt har fremhævet. Et peritoneum er dog vel overalt 
en mesodermal-dannelse, og selv om hos Botryllusknopperne 
peribranchialsækdannelsen har en formlighed med cælom- 
sækdannelsen hos f. eks. Amfioxus eller Sagitta, saa er dog 
derfor dette organ ligesaa lidt et peritoneum. som skal- 


jeg først 
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will not lay too great stress upon the highly characteristie 
special structure (form) of the epicardium in Clavelina and 
Amaroucium. "The chief point for me is the consideration 
that the alimentary canal and the peribranchial cavity are 
such exceedingly different formations, and that therefore the 
evaginations they form must be interpreted in different 
To this must be added the fact that in Amaroucium 
and Clavelina, the epicardium does not encease the poste- 
rior part of the intestine at all, but forms quite a simple 


eylindrical tube, which is continued out into the post-abdo- 
men, the stolons, as the walls of these organs. From an ana- 


Ways. 


tomical point of view, I cannot see any harmony whatever 
between these organs. On the other hand I have tried to ex- 
plain the great expansion of the peribranchial cavity in Bo- 
tryllus as an adjustment to the conditions so characteristic of 
this group (as also of Pyrosoma), namely, that the two aper- 
tures, the oral and the atrial are so far removed from one 
another. By this means, that part of the peribranchial cavity 
generally called the eloaca, becomes exceedingly large. The 
animal too is extended so that the anus, eontrary to that of all 
other Compound Ascidians, lies almost in the posterior pole 
of the axis of the body. In my figures (31) PI. 37, figs. 1 
and 4, this is very instructively represented. (See PI. IX, 
fig.5). If we compare this figure with PI. X, fig. 9, which 
I have described above, we shall be able to imagine that 
when the atrial aperture (for the sake of distinetness not 
shown on PI. 1X, fig. 5) is pushed towards the posterior 
pole of the long axis of the animal, the peribranchial cavity 
(or eloaca) will also aequire a greater extent than it has 
in Amaroucium, where it is limited to the pars respira- 
toria of the intestine. By this comparison it will also be 
seen how different such an expansion of the peribrancehial 
cavity would be from the epicardium im Amaroucium. 

If now there are such great anatomical differences in 
the two formations, it already seems to me diffieult to ,ho- 
mologise* them, for physiological reasons, the more so as, 
in comparative anatomy, the eircumstance of nearly-allied 
families having homologous organs of such essetially diffe- 
rent kinds, is probably unknown. If, however, we consider 
the physiological side of the question, I must first remark, 
that the function of the epicardium in Clavelna and Ama- 
roucium is neitber to line the intestinal region, nor to be 
cloaca. I mentioned above that Pizomn compares the peri- 
branchial cavity in the Ascidians with the peritoneum in 
other animals, an idea which he, like Della Valle, has pro- 
bably got by the study of the peculiar and specifically 
modified conditions in Botryllus, and we must then recol- 
lect, that both in buds and larvæ, he considers the peri- 
branehial cavity to be an evagination of the endoderm. 
Bven if. however, such were the case, it seems to me im- 
possible in any way to compare the peribranchial cavity 
and the peritoneum, an opinion which var Beneden and 
Julin, and Seeliger have previously emphasised very clearly. 
A peritoneum is presumably always a mesodermal-forma- 
tion, and even in the buds of Botryllus, the peribranchial 
cavity has a similarity of form to the cæloma, e. g. in 
Amphioæus or Sugitta, yet this organ is not for that 
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kjertelen hos mollusklarven er en gastruladannelse (eonfer 
Braem 7). Vi har nemlig hos Ascidielarverne en distinet 
mesodermdannelse, der intet har med peribranchialsækkens 
dannelse at gjøre. Denne mesodermdannelse (man betragte 
van Beneden and Julins prægtige afhandling [3] optræder 
meget tidligere i udviklingen og viser stor lighed med me- 
sodermdannelsen andetsteds, (hvad enten man nu vil antage 
van Beneden og Julins beskrivelse af Ascidielarvens cælom- 
sække eller ikke). Desuden maa man dog indrømmme, at 
peribranchialsækken er et saa distinet, specifikt organ, at 
det vilde være uden sammenligning i det at se en modifi- 
ceret mesodermdannelse.  Peribranechialsækken maa derfor 
overalt fra et fysiologisk synspunkt opfattes som et eget 
specifikt organ, og at det hos Botryllus beklæder tarmtrak- 
tus ogsaa udenfor pars respiratoria er ikke noget bevis for, 
at orsanet indeholder oprindelig mesodermale anlæg, men 
alene at forklare af kloakens store udvidelse paa grund af 
akseforandringer. 


Ethvert holdepunkt for en fysiologisk sammenligning 
med epicardiet svinder nu end mere ved faktum, at epicar- 
diet hos Amaroucium ikke beklæder tarmtraktus, 
men som et direkte eylindrisk rør fortsætter sig ud i post- 
abdomen. Det er overhovedet et stort spørgsmaal, hvorvidt 
peribranchialsækken dørekte beklæder tarmtraktus selv hos 
Botryllus. 
tilbøielig til at antage, at der findes fine mesodermelementer 
mellem de to organer; men man vil indse, hvor vanskelig 
det er at afgjøre dette, da saavel peribranchialsækken som 
mesodermelementerne optræder som overordentlig flade plade- 
epithelier. Jeg tillader mig at anbefale dette til fornyet 
undersøgelse; frugtbarest vilde utvivlsomt studiet af unge 
larver og knopper være. (Hvad peribranebialsækkens og 
epicardiets forhold til knopskydningen angaar se Kap. 2). 


aldeles 


Af theoretiske grunde skulde jeg være mere end 


Af den foregaaende udvikling mener jeg at kunne 
udlede følgende resultater: 

1.  Peribranchialsækken er bos Ascidia mammillata, 
(Kowalevsky), Clavelina (Seeliger, Willey, Seeliger paany), 
Ciona intestinalis (Willey), Distaplia rosen, Leptocimnum 
gelatinosum, Glossophorum luteum, Circinalium concrescens 
(Caullery) et organ, der dannes i embryonaludviklingen ved 
to symmetriske ektodermudbugtninger, der siden forener 
Jeg føier hertil, at jeg kan be- 
kræfte Willeys resultater, og at jeg i dette arbeide frem- 
lægser undersøgelser i samme retning over Distaplia magni- 
larva. 

2. Hvis peribranehialsækken hos Botryllide-larverne, 
som paastaaet af Della- Valle og Pizon samt hos larven af 
Ascidia villosa (Pizon) dannes af entodermen, saa staar 
vi overfor det theoretisk vigtige forhold, at det samme or- 
gan hos nærstaaende grupper (familier, arter) kan dannes 
paa væsentlig forskjellig maade. Af hensyn til spørgsmaa- 
lets theoretiske betydning turde dette kræve fornyede un- 
dersøgelser. 


sig til en fælles blære. 
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reason å peritoneum any more than the shellgland m 
the Molluse larva is a gastrula formation (ef. Braem, re 
In Ascidiæ lærvæ, we have a distinet mesodermal forma- 
tion, which has nothing to do with the formation of the 
peribranehial cavity. This mesodermal formation (see van 
Beneden and Julin's eapital treatise [3] appears much 
earlier im the development, and exhibits a great likeness 
to the mesodermal formation in other groups (whether van 
Beneden and Julin's deseription of the Aseidian larva's 
eæloma be accepted or not). It must also be admitted 
that the peribranchial cavity is such a distinet, specific 
organ, that to modified 
tion would be without parallel. 
must therefore, from a physiological point of view, be re- 


see in it a mesodermal forma- 


The peribrancehial cavity 


garded as å peculiar, specific organ; and the fact that in 
Botryllus it also limes the alimentary canal outside the 
pars respiratoria Is no proof that the organ originally con- 
tains mesodermal rudiments, but is only to be explaimed 
by the great expansion of the cloaca on account of axial 
variations. 

Every strong point for a physiological comparison with 
the epicardium vanishes yet more completely when consi- 
dering the fact that the epicardium in Ama ouciun does 
not line the alimentary canal at all, but is continued as a 
direct eylindrical tube out into the post-abdomen. It is 
altogether a great question whether the peribrancbial eavity 
forms an direct liming to the intestine, even in Botryllus. 
On theoretical grounds, I should be more than inelined to 
suppose that there are fine mesoderm elements between the 
two organs; but the diffieulty of settling this point will be 
understood, as both the peribranchial cavity and the meso- 
derm elements are present as exceedingly flat. stratified 
I venture to recommend this question to re- 
newed investigation. The study of young larvæ and of buds 
would undoubtedly be the most fruitful. (For the relations 
of the peribranchial eavity and the epicardium to gemma- 
tion, see Chap. II.) 

From the foregoing evolution, I consider that the 
following conclusions may be drawn: 


epithelium. 


1. The peribranchial cavity in Ascidia mammillata 
(Kowalevsky), Clavelina (Seeliger, Willey and Seeliger again), 
Ciona intestinalis (Willey), Distaplia rosea, Leptoclimm 
gelatinosum, Glossophorum luteum and Cireinalium coneres- 
cens (Caullery) 18 an organ formed, in the embryonice deve- 
lopment. by two symmetrical ectodermal evaginations, which 
subsequently become united as å common vesicle. I would 
here add my confirmation of Willey's results, and that in 
the present paper I give investigations on the same sub- 
ject in Distaplia magnilarva. 

* 2. If the peribrancehial cavity mn Botryllidæ larvæ. 
as Della Valle and Pizon have asserted, and in the larva 
of Ascidia villosa (Pizon), are formed from the endoderm, 
we are confronted by the theoretically important eireum- 
stance, that the same organ can be formed in nearly-allied 
groups (families, species) in essentially different ways. The 
theoretical importance of this question demands renewed 
investigation. 


3. KEpicardiet er hos Clavelina (Seeliger, van Beneden 
og Julin), Amaroucium (Maurice, dette mibeide, Kowalev- 
skys formodning) bevist at være en udbugtning af tarm- 
traktus. 

4. De ut Pizon hos Botryllus og Cynthia morus be- 
skrevne udbugtninger af peribranchialsækken kan derfor 
ikke kaldes epicardier. Selv om man med Pizon antager, 
at peribranchialsækken hos Botrylluslarverne dannes af 
entodermen (tarmtraktus) saa bliver derfor hverken hele 
peribranehialsækken eller en del (f. eks. den bagerste del) 
homolog med epicardiet, saaledes som vi finder det hos 
Amaroucium, dels fordi det er ukjendt, at lige organer hos 
nærstaaende familier anatomisk og embryonalt har san 
overordentlig forskjelligt forhold, dels ogsaa fordi peribran- 
chialsækken hos Botryllus i sin helhed, som kloak ete. har 
en funktion, der er væsensforskjellig fra epicardiets. 


Angaaende dannelsen af hjertet og pericardiet henviser 
jeg alene til van Beneden og Julin, dels 
har anstillet indganende studier heraf, 
dette spørgsmaal er af mindre betydning for vort egentlige 
maal, en sammenligning mellem knopper og larver. Jeg 
nævner kun, at det f. eks. af Pizon's senere ingaaende un- 
dersøgelser synes at fremgaa, at disse organer i larveudvik- 


fordi jeg ikke selv 
dels ogsaa fordi 


lingen dannes af entodermen. 


For vort maal turde det fremdeles være overflødigt 
at beskrive, hvorledes de saaledes anlagte organer nu ud- 
vikler sig til dannelse af den færdige Ascidielarve saaledes 
som jeg har afbildet den her PI. X, fig. 6, Pl. XII, fig. 9. 

Det vil være almindelig bekjendt, at larven under 
,metamorphosen* sætter sig fast og gjennemgaar indgri- 
bende forandringer. Man vil erindre, at saaledes fremforalt 
centralnervesystemet helt omforandres, idet den larvale 
hjerneblære afsnøres og det blivende ganglion træder 1 virk- 
somhed, at halen med dens chorda dels kastes af, dels re- 
sorberes, at sugeskaalene etc. forsvinder. 


Den unge Aseidie frembyder derfor efter metamor- 
phosen et billede som afbildet paa fig. 9, Pl. X. Man 
iagttager her ligesom hos larven, PÅ. X, fig. 6, ingestions- 
og egestionsaabningerne, endostylen, gjællespalterne, samt i 
fig. 9 cellulosekappen der allerede har opnaaet en vis mæg- 
tighed. Dennes dannelse foretrækker jeg at omtale i næste 
kapitel. 
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3. The epicardium in Clavelina (Seeliger, van Bene- 
den and Julin), and Amaroucium (Maurice, the present 
paper, Kowalevsky's supposition), is proved to be an eva- 
gination of the alimentary canal. 

4. The evaginations of the peribranchial cavity des- 
eribed by Pizon in Botryllus and Cynthia morus cannot 
therefore be called epicardia. Even with 
Pizon that the peribranehial cavity in Botryllus lærvæ is 
formed from the endoderm (alimentary canal), neither the 
whole nor a part (e. g. the hindmost part) of the peri- 
ravity therefore becomes homologous with the 


if we assame 


branehial 
epicardium as we find it in Amaroucium, partly because 
similar organs in mnearly-allied families have never been 
known to have conditions so exceedingly different, anatomi- 
cally and embryonally; partly because the peribranchial 
cavity in Botryllus, in its entirety, as cloaca, etc. has an 
essentially different function to that of the epicardium. 
Concerning the formation of the heart and the peri- 
cardium, I will only refer to van Beneden and Julin, partly 
because I have not myself made a thorough study of the 
subject, and partly because this question is of minor im- 
portance to our main object, viz a comparison between 
and larvæ. I will only mention that from Pizon's 
more recent, minute investigations, for instance, it would 


buds 


appear that in the larval development, these organs are 
formed from the endoderm. 


It will also be superfluous to our subject to deseribe 
how the organs thus commenced now develope to form the 
fully-developed Ascidian larva such as I have represented 
it bere (Pl. X, fe GRIS) 

It is generally known that during metamorphosis, the 
larva becomes attached, and undergoes radical changes. 
It will be remembered that first of all the central organs 
of the nervous system are completely ebanged, the larval 
cerebral vesiele being constrieted, and the permanent xang- 
lion coming into activity; that the tail with its ehorda is 
partly cast, partly absorbed; and that the sucking-dises, 
etc. disappear. 

The young Aseidian presents therefore an appearanee 
such as is figured on PI. X, fig. 9. Here, as in the larva 
(PL. X, fig. 6), may be observed the branchial and atrial 
orifices, the endostyle, the brancehial stigmata, and, in fig. 
9, the cellulose tunic, which has already attained å certain 
importance. The formation of this organ I prefer to treat 
of in the next chapter. 


Kapitel 2. 


Knopanlægget hos de forskjellige grupper. 


De forskjellige familier af sammensatte Ascidier af- 
viger anatomiske karakterer fra 
Dette forhold har i den systematiske zoologi ført f:rfatterne 
til den opfatning, at hver større gruppe fylogenetisk har 


udviklet sig paa en forskjellig maade fra den fælles stam- 


i væsentlige hinanden. 


form, saa at enkelte familier endog viser større anatomisk 
overensstemmelse med de enkle (ikke knopskydende) Asci- 
dier end indbyrdes. Herdman siger saaledes: ,The Asci- 
di Compositæ or Synascidiæ are polyphyletie, having been 
derived from the Simple Ascidians or their ancestors at 
three distinet points. The result of this is that the Com- 
pound Ascidians form three groups (1) the Polystyelidæ, 
(2) the Botryllide and (3) the remainder, which are more 
nearly related to particular groups of Simple Asecidians 
than they are to one another*. ,Pyrosoma, although now 
a pelagic free-swimming organism, was derived from the 
fixed Compound Aseidians*. (24). 

I nedenforstaaende fig. har Herdman gjengivet sin op- 
fatning af de enkelte gruppers slægtskz Fami- 
lierne Perophora og Clavelina antages at være primitive 
former, der er vidt forskjellige fra de andre familier.  Po- 
lyeliniderne danner en begrændset gruppe, de staar nærmest 
Didemniderne.  Botrylliderne er maaske den bedst begrænd- 
sede gruppe, og de synes at staa de enkle Ascidier som 
Ciona, Aseidia nærmere end Polycliniderne. 


Hsforhold. 
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Chapter II. 
The Bud-rudiment in the Various Groups. 


The various families of Compound Aseidians differ 
This 
cireumstance has led writers on systematic zoology to the 


from one another in essential anatomical characters. 


opinion that each large group has developed phylogeneti- 
cally in a different way from the common primitive form, 
so that certaim families even show greater anatomiceal har- 
mony with the Simple (non-bud-produeing) Aseidians, than 
«The Asci- 
diæ Compositæ, or Synascidiæ, are polyphyletic, having been 
derived from the Simple Ascidians, or their ancestors, at 
three distinet points. "The result of this is that the Com- 
pound Ascidians form three groups, (1) the Polystyelidæ, 
(2) the Botryllidæ and (3) the remainder, which are more 
nearly related to particular groups of Simple Ascidians 
. Pyrosoma, although now 


with their own group. Thus Herdman says: 


than they are to one another*. 
a pelagie, free-sswimming organism, was derived from the 
fixsed Compound Ascidians.* (24). 

In the figure below, Herdman has reproduced his 
idea of the relationship of the different groups. The fami- 
lies Perophora and Clavelina are assumed to be primitive 
forms that differ widely from the other families. The Po- 
lyclinideæ form a limited group, standing nearest to Didem- 
The Botryllidæ are perhaps the best defined group, 
and they seem to stand nearer to such Simple Ascidians 
as Ciona and Ascidia, than to the Polyclinidæ. 


nidæ. 


ay 
ES Amphioxus 
ko) 
po 
g e 
o 
, 
. Cyne 
AA Boltenia y By = 
K p=) ey nn 
o 2) e v 
Q& Oo» 
Q [2] c 
» Uleolus Eugyra 
u Oo 
& A 
eg Pre . 
% Styela Chorizocormus 
B o got”, 
2 ER SM Thylacium 
pS Ascidia at Polycarpa 
PD ver Chelyosoma Ra Båthyo%ous Polystydl* Synstyela 
v 
A aop*tde G Corella Abyasastidia Pelonaia ER 
w orynascidia o0dsiria 
% &, 
sy) D 
$ 8, G89 Clona P 
7 R ex98* Rhodosoma > 
op 8, 3 Ks Botryllus 
Ev, %, Sympiagma 
Dy &2 
Doliolum p, D. Ge å Polycyclus 
er Pharyngodictyon Botrylloides 
chinia Sarcobotryllcidas 
Hypo- 
Perophora bytkius G. 
Clavelina 
Tylobranchion 
Diazona Parascidia 
Octasno Coelocormus Chondrostachys Morchellioides 
nem 
Sepidg, Ve L L Oxycorynis H- Synoicum 
e a 
Colella % R Eeg 
å er 
Pyrosoma AE Cystodytes & Polyolinum ga, Iorcheliium 
; Distoma G x0 
o 
gå Åmaroucium 
Diplosomoides: *Aplidium 
, Eucdelium P 
Didamnum Påammaplidium 


Diplosoma 


Leptoolinum 


Fig. 6. 
Efter Herdman (24, pag. 150). 


Qgsaa knopskydningen viser derfor hos de forskjellige 
familier store forskjelligheder. Hos Clavelina og Perophora 
udvikler knopperne sig fra de lange eylinderformige stolo- 
ner, hos Polycliniderne dannes de fra postabdomen, hos 
Distaplia ved en udbugtning af tarmen, hos Botrylliderne 


Budding therefore also shows great differences im the 
various families. In Clavelina and Perophora, the buds 
are developed from the long eylindrieal stolons; in Poly- 
clinidæ, they are formed from the post-abdomen; in Distap- 
lia by an evagination of the intestine; in Botryllidæ, by 


Der er altsaa 
hos de forskjellige familier forskjellige organer, hvorfra knop- 
dannelsen kan udgaa. 


ved en udbugtning af peribranchialsækken. 


Dette har allerede for længere tid 
siden ført Giard til at opstille 5 knopskydningsmodi, nem- 
lig en (19): 

Blastogénése palléale (Botryllidæ). 

Blastogénese stolomiale (Clavelina, Perophora, Polyelinidæ). 

Blastogénése pylorique (Distaplia). 

Ser man foreløbig bort fra denne forskjellighed i dan- 
nelsen, anlægget af knopperne hos de forskjellige familier, 
og studerer man grundigere knopanlæggets formforhold, 
anatomi, da viser denne hos alle grupper saa store over- 
ensstemmelser, at knopskydninger overalt paa det tydeligste 
Hos 


alle grupper bestaar nemlig det unge knopanlæg af to con- 


viser sig at være en og den samme udviklingsmodus. 


centriske, blæreformede epithelmembraner, af hvilke altsau 
den ene (den ,ydre*) omgiver den anden (den ,indre*), og 
mellem hvilke der desuden vandrer mesodermale elementer 
ind fra moderdyret. 

Medens nu knopanlæggets ydre blære overalt dannes 
af moderdyrets hud, epidermis, saa frembyder den indre 
blæres dannelse den eiendommelighed, at den hos forskjel- 
lige familier anlægges ud fra forskjellige organer. Efter 
den foreliggende Ascidielitteratur har det da vist sig, at 
den indre blære hos knopperne af 

Distaplia, *) 


Pyrosoma samt dannes fra 


r > "i - a 
Abdominalknoppen hos Didemniderne Tarmtraktus. 


Polyclinum osv. j skillevæg. 
hos 
Perophora | 


altsan fra epi- 
cardiet. 


fra stolonernes 
Clavelina 
hos 
Thoracalknoppen | 
hos Didemnidernef 
hos 
Botrylliderne 
Polystyeliderne 
Skjønt altsaa, som ovenfor nævnt, knopanlæggets indre 


skillevæg. 


f 
hos 
Amaroucium fra postabdomens 
fra epicardiet. | 


[åra peribranchial- 
sækken. 


blære overalt viser den samme bygning og overalt spiller 
den samme rolle for knoppens organdamnelse, saa finder det 
eiendommelige forhold sted, at blæren hos en gruppe kan 
anlægges fra tarmtraktus, hos en anden fra epicardiet, hos 
en tredie fra peribranchialsækken. 

Dette — nu almindelig anerkjendte faktum har frem- 
budt store theoretiske vanskeligheder for alle dem, der har 
studeret Ascidiernes knopskydning. Man har havt den faste 
formening, at alle dannelser, der viser samme bygning og 
funktion ogsaa maa anlægges paa samme maade og ud fra 
samme ,materiale*. Det har da især vakt tvivl, at to saa 
forskjelligartede organer som tarmtraktus og peribranchial- 


*) Under korrekturen er Julin's ,Recherches sur la Blastogenese 
chez Distaplia*. Compt. Rend. des Séances 
Iføfge dette interessante arbeide 
kommer knopperne hos Distaplia fra et epicardium. 


du 3 congr. intern. 


zool. 1895 kommen mig ihænde. 








an evagination of the peribranehial eavity. There are thus 
in the various families, various organs from which the bud 
This led Giard (19), some time ago, to 
establish 3 ways of budding, viz: 

Blastogénése palléale (Botryllidæ), 

Blastogénése stoloniale (Olavelina, Perophora, Polyclinidæ), 


may originate. 


Blastogénese pylerique (Distaplia). 

If, independently of this difference in the formation 
of the rudiment of the bud in the various families, we 
study more carefully the conditions of form, the anatomy, 
of the incipient bud, it presents in all the groups such 
great harmony, that budding is everywhere most distinetly 
proved to be one, and one only, mode of development; 
for in every group, the young ineipient bud consists of two 
coneentrie, vesicular, epethelial membranes, one of which 
(the ,outer*) surrounds the other (the ,inner*), and be- 
tween which, mesoderm elements from the parent animal 
also find their way. 


Now while the outer vesicle of the ineipient bud is 
always formed from the epidermis, of the parent animal, 
the peculiarity of the formation of the inner vesiele is, that 
in different families it is developed fram different organs. 
According to the Aseidian literature now before us, it ap- 
pears that the inner vesicle in buds of 

Distaplia,*) and 
Pyrosomt, and 


are formed from 
the alimentary 


Abdominal buds in Didemnidæ canal. 


Polyclinum, ete. f the post-abdomen; 
in Å 
therefore from 


Perophora and from the septum of 
) ; É 
the epicardium: 


Clavelina i 
in 


the stolons: 


Thoracic buds in | from the epicar- 
Didemnidæ j 
and in N 
Botryllidæ and |from the peribran- 
Polystyelidæ chial eavity. 
Thus although, as mentioned above. the inner vesiele 
of the rudimentary bud always exhibits the same structure, 


in 
Amaroucim |from the septum i 
dium:; | 


and always plays the same part in the formation of the 
organs of the bud, the peculiar fact remains, that in one 
group it may orginate in the altmentary canal, in another 
in the epicardium, m a third in the peribranchial cavity. 

This now generally-acknowledged fact has presented 
great theoretical difficulties to all who have studied the 
budding of Aseidiæ. The opinion, that all formations ex- 
hibiting the same structure and funetion must also originate 
in the same way, and from the same ,material*, has been 
firmly held. Doubt has especially been aroused by the 
fact that two such heterogeneous organs as the alimentary 


*) While this paper was in the press, I fell in with Julin's ,.Re- 

cherches sur la Blastogénése chez Eistaplia*. compt. Rend. des 
intern. 1895. According to this in- 
teresting work, the buds in Distaplia come from an epicardium. 


De 
e 
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sæk kunde frembringe den samme dannelse, og disse tvivl 
bestyrkedes end mere derved, at de embryologiske under- 
søgelser med overveiende samstemmighed beskrev peribran- 
Problemet til- 
spidsede sig derefter mere og mere i det spørgsmaal: 


chialsækken som en ektodermal dannelse. 


,Kan ektodermen og entodermen saaledes give anledning 
til anlægget af den samme formdannelse?* Ved nærmere 
betragtning fandt man det fremdeles uantageligt, at Botryl- 
lusknoppen kunne udvikles ud fra to ektodermale blærer, 
altsan uden ,entodermalt materiale”. 

Pizon har gjort et særdeles interessant forsøg paa at 
finde overensstemmelser mellem alle knopskydninger med 
hensyn til det ,kimbladmateriale*, hvoraf de dannes. Hans 
undersøgelser førte ham, som jeg nævnte i Kap. I, til den 
opfatning, at peribranchialsækken hos Botryllidernes larver 
ikke dannes som to ektodermaludbugtninger, men som to 
udbugtninger af entodermen, der siden forenede sig til en 
fælles peribranchialsæk. Fra denne dannede der sig nu 
senere to udbugtninger, der omklæder tarmen, og disse 
kaldte han epicardialudbugtninger.. Da nu knopperne hos 
Botrylliderne i regelen opstaar i moderdyrets bagre krops- 
parti. saa mente han, at knopskydningen ogsaa hos Botryl- 
liderne udgik fra entodermen og det endog fra epicardial- 
dannelserne. Da nu fremdeles epicardialdannelserne dels 
direkte (Amaroucium, Clavelina) dels indirekte (Botryllus) 
var entodermdannelser saa fandtes der ingen forskjel med 
hensyn til knopanlægget hos de forskjellige sammensatte 
Ascidier. Overalt dannedes knopanlægget af en indre en- 
todermal og en ydre ektodermal blære, ligesom gastrula- 
stadiet i embryonaludviklingen bestod af to blærer, den 
ydre ektodermen, den indre entodermen. 


Det er indlysende, at denne opfatning staar og falder 
med de udviklingshistoriske undersøgelser over embryonal- 
udviklimgen. Vi saa da i kap. IT, at den embryologiske 
litteratur med afgjørende samstemmighed førte til det re- 
sultat, at peribranehialsækken iallefald hos de fleste Aseidie- 
familier var en ren ektodermaldamelse (jeg minder om 
Kowalevskys, Seeligers, Willeys, Caullerys og egne under- 
søgelser). Jeg drog heraf den slutning, at man enten imod- 
sætning til Pizon maatte antage at peribranchialsækken 
ogsaa hos Botrylliderne var en ektodermaldannelse, eller at 
vi stod over for det — theoretisk vigtige — forhold, at 
peribrancehialsækken hos den ene larve dannede sig fra ek- 
todermen, hos den anden fra entodermen, Jeg gjorde frem- 
deles opmærksom paa, at man under enhver omstændighed 
ligegyldig hvorledes peribranchialsækken dannedes, dog ikke 
kunde kalde endel af dette organ for epicardium, idet dets 
specielle funktion og bygning var altfor forskjellig fra de 
typiske epicardialdannelser hos f. eks. Amaroucium. 


Det er selvfølgelig tvivlsomt, hvorvidt man har beret- 
tigelse til at benegte rigtigheden af en videnskabelig under- 
søgelse udført af en dygtig forsker som Pizon, hvor man 
selv ikke har egne erfaringer fra samme objekt, og ønsker 
jeg mindst af alle af ensidige theoretiske synspunkter at 
føres til et falsk resultat. Jeg tillader mig imidlertid at 


ko) 


canal and the peribranehial cavity could produce the same 
formation, and this doubt was strengthened yet more by 
the great unanimity with which embryological investigations 
deseribed the peribranchial eavity as an ectodermal forma- 
tion. The problem then resolved itself more and more 
into the question: Can the ectoderm and the endoderm 
give rise to the same form-formation? On further eonsi- 
deration it was still deemed inadmissible, that the Botryl- 
lus bud eould be developed from two ectodermal vesieles, 
or, in other words, without ,endodermal material*. 

Pizon has made an especially interesting attempt to 
find harmony between all kinds of budding, as regards the 
germ-layer material of which they are formed. His inves- 
tigations led him, as I stated in Chapter I, to the opinion 
that the peribranehial cavity in Botryllide larvæ is not 
formed in the shape of two ectodermal invaginations, but 
in the shape of two evaginations of the endoderm, which 
afterwards unite to form a common peribranchial ceavity. 
From this are subsequently formed two evaginations, which 
encase the intestine, and these he called epicardial evayi- 
nations. Now, as the buds in Botryllidæ ovriginate, as a 
rule, in the posterior part of the parent-animal's body, 
Pizon considered that budding, in Botryllidæ too, originated 
in the endoderm, and even in epicardiac formations. As 
epicardiac formations, some direct (Amaroucium, Clavelina) 
some indirect (Botryllus), were still endodermal formations, 
there was no difference, as regards the origin of the bud, 
in the various Compound Ascidians. The ineipient bud 
was always formed from an inner endodermal, and an outer 
ectodermal vesicle, just as the gastrula stage in the em- 
bryonic development consisted of two vesicles, the outer, 
the ectoderm, the inner, the endoderm. 

It is obvious that this theory is dependent upon the 
developmental-historical investigations in embryonic develop- 
ment. We saw in Chapter I, that embryologieal literature, 
with decisive unanimity, pointed to the conclusion that the 
peribranchial cavity, at any rate in most Aseidian families, 
(I would call to 
mind Kowalevsky's, Seeliger's, Willey's, Caullery/s and my 
own investigations). From this I drew the conelusion that 


was purely an ectodermal formation. 


either, in opposition to Pizon, we must presume that the 
peribranchial cavity in Botryllidæ too, is an ectodermal 
formation, or that we were facing the theoretically impor- 
tant cireumstance, that in the one larva, the peribranchial 
cavity was formed from the ectoderm, in the other from 
the endoderm. TI still ealled attention to the fact, that 
under any cireumstance, no matter how the peribranchial 
cavity was formed, a part of that organ could not be 
called the epicardium, as its special function and structure 
differed too much from the typical epicardiac formations 
in, e. £., Amaroucum. 

It is of course doubtful how far one is justified in 
denying the correctness of a scientific investigation made 
by an able naturalist like Pizon, when one has no perso- 
nal experienee of the same subject; least of all would I 
wish to be led, by one-sided theoretical points of view, to 
a wrong conelusion. I venture, however, to propose the 


opkaste det spørgsmaal til fornyet og grundigere overveielse: 
Hvad er mest uoverensstemmende med den almindelige 
med den saakaldte kimbladlære, 
enten den antagelse. at peribranchialsækken hos forskjellige 


embryologiske erfaring og 


familier anlægges fra forskjellige kimblade i embryonalud- 
viklingen, eller den opfatning, at begge kimblade endog 
sent i udviklingens forløb formaar i lige grad ved knopskyd- 
ning at danne nye individer?* 

Som det nærmere vil blive gjenstand for betragtning 
i dette arbeides generelle del, er kimbladlæren fremforalt 
en generalisering af den almindelige embryologiske erfaring, 
at bestemte organer, som f. eks. centralnervesystemet, i 
embryonaludviklingen kommer til anlæg og udvikling paa 
den samme maade og fra det samme primære kimblad 
overalt i dyreriget. Fra denne regel forekommer der vist- 
nok mindre undtagelser, der viser, at udviklingen heri be- 
sidder en vis modificerbarhed, men en saa stor afvigelse fra 
regelen som den, at et organ hos en familie dannes fra 
ektodermen, og hos en anden familie af samme gruppe fra 
entodermen, er dog ganske ukjendt. Skulde dette dog vise 
sig at være tilfældet, hvad man maaske ikke tør benægte 
paa forhaand, saa vil det være et nyt og vigtigt bidrag til 
forstaaelsen af, inden hvilke grændser embryonaludviklingen 
er bunden til en bestemt lovmæssighed. Under enhver om- 
stændighed maa imidlertid ikke et saadant forhold anføres 
for at vise at der i Ascidieudviklingen ikke forekommer 
ufvigelser fra kimbladlæren. 


Betragter vi nu knopanlægget og knopskydningen, saa 
forekommer det mig under enhver omstændighed. selv om 
peribranehialsækken hos Botrylluslarven er et entodermalt 

rgan, : an ikk os nogen gruppe kan kalde knopan- 
organ, at man ikke hos nogen gruppe kan kalde knopar 
læggets indre blære et entodermalt anlæg. 
lig den «videre knopudvikling (se Kap. 3), at 


Dels viser nem- 
denne indre 
blære danner de mest forskjellige organer, og dels er dog 
knopanlægget, saasnart det eksisterer som saadant, et nyt 
individ. 
kalder centralnervesystemet et mesodermalt organ, skjønt 


Ligesaalidt som man derfor hos hvirveldyrene 


det dannes af ægget, der engang var en mesodermal celle, 
saa maa man ogsaa for knoppernes vedkommende undlade 
Knop- 
pens forskjellige dele faar betragtes 1 forhold til den hele 
Det Få da, 
skal se. at knoppen aldeles ikke har kimblade; hvis den 


at ,projicere* dem tilbage paa moderdyrets organer. 


knops egen bygning. viser sig som vi siden 
har det, saa er de (de to blærer) andre slags kimblade end 
hos larven, og knopudviklingen har derfor intet med kim- 
bladlæren at gjøre. 
viklingen og lærer, hvorledes larven opbygges af det be- 
frugtede æg. Kun paa et punkt berører kimbladlæren læren 


om knopperne. 


Kimbladlæren er dannet for larveud- 


Materialet til knopperne kommer fra lar- 


vens kimblade, ikke i form af kimblade men i form af 


Dette forhold lærer os altsaa ikke 
noget om den egentlige embryonaludvikling og dens forløb, 
men det viser os kun, at der i kimbladene, ektodermen 
som entodermen under udviklingen findes materiale, der 
naar det kommer under andre og nye forhold, naar det 


enkle epithelmembraner. 


NG 


following question for renewed and more thorough consi- 


deration: Which is the more at varianee with general em- 
bryological experience, and with the so-ealled germ-layer 
theory, the supposition that the peribranchial cavity, in 
different families. originates in different germ-layers in the 
embryonie development; or the theory that both germ- 
layers, even if late in the course of development, are equally 
capable of forming new individuals by budding? 

The germ-layer theory, as will be shown in the fur- 
ther consideration of the subject in the General Section of 
this paper, is above all a generalisation of the ordinary 
embryologieal experience that certain organs, as, for in- 
stance, the central organs of the nervous system, in the 
embryonie development, originate and develope in the same 
manner, and from the same primary germ-layer, throughout 
the animal kingdom. It is true, there are some small ex- 
ceptions to this rule, which show that the development 
herein possesses å certain capability of modification, but 
so great a departure from the rule, as that an organ in 
one family is formed from the ectoderm, and in another 
family of the same group. from the endoderm, 15 quite un- 
heard-of. Should this, however, prove to be the case, and 
perhaps one cannot venture to deny it at the outset. it 
will be a new and important contribution to the compre- 
hension of the question as to within what limits embryonie 
development is bound to a fixed conformity to law. In 
any case, however, such a circumstance must not be brought 
forward to show that in Ascidian development there are no 
deviations from the germ-layer theory. 

If we consider the commencement and progress of 
the bud, it seems to me that under any circumstance, even 


if the peribranchial eavity in the Botryllus larva is an en- 
dodermal organ, in no group ean we call the inner vesiele 


of the ineipient bud an endodermal rudiment. The further 
development of the bud partly shows (see chap. HIT) that 
this inner vesicle forms the most various organs, and yet, 
to a certain extent, the rudimentary bud, as soon as it 
comes into existence as such, is å new animal. We are 
no more entitled to ,project* the origin of the buds back 
to the organs of the parent animal, than we are, in the 
case of vertebrate animals. to call the cerebro-spinal tube 
a mesodermal organ. although it is formed from the ovum, 
cell. The various parts of 

in relation to the parti- 
It then appears, as we 


which was once å mesoderm 
the must be 
cular structure of the whole bud. 
shall subsequently see, that the bud has no germ-layers at 
all; if it has, then they (the two vesicles) are a different 
kind of germ-layer to that of the larva, and the develop- 
ment of the bud has therefore nothing to do with the 
germ-layer theory. The germ-layer theory is formed for 
larval development. and teaches how tbe larva is formed 
from the impregnated ovum. Only on one point has the 
germ-layer theory any connection with that of buds. The 
material for the buds comes from the germ-layers of the 
larva, not in the form of germ-layers, but in that of simple 
epithelial membranes. This eireumstance, therefore, does 


not teach us anything about the actual embryonic develop- 


bud considered 


erholder en anden udviklingsretning formaar at danne et 


nyt individ. 


Er peribranchialsækken hos Botrylliderne et ektoder- 
malt organ, saa kan saadant materiale findes hos begge 
kimblade, ja et kimblad (ektodermen) kan da alene danne 
et nyt individ, som jeg allerede i tidligere arbeider udtryk- 
kelig har fremhævet. Et saadant forhold berører kun den 
udviklingsmekaniske opfatning af kimbladene (se Kap. 5); 
det udsiger intet om den egentlige og vigtigste kimbladlære, 
at embryonaludviklingen overalt i dyreriget eller inden større 
grupper følger de samme love 1 sine form- og organdan- 
nelser. 


Efter min opfatning er derfor de støttepunkter, som 
Pizon har anført for sin knopskydningstheori endnu vanske- 
ligere at bringe i overensstemmelse med kimbladlæren, end 
den antagelse, at kimbladene kan indeholde udifferentieret 
materiale, der indeholder kræfter og materiale til nydan- 
nelser; og finder-jeg endnu at kunne opretholde den opfat- 
ning af det hele knopanlæg, som jeg 1 et tidligere arbeide 
(381) har udtrykt saaledes: ,Hos alle grupper dannes der 
en tobladet blære og overalt danner den indre af de to 
blade de samme organer, nemlig tarm, peribrancehialsæk og 
nervesystem. Men, som jeg har vist ovenfor, kommer den 
indre blære hos Perophora, Didemnum, Clavelina fra ento- 
dermer, hos Botryllus fra den ektodermale, larvale peri- 
branehialsæk. Alene det faktum, at den samme indre blære, 
som alene dannes af et af larvens kimblade, kan danne saa 
forskjellige organer som tarm og nervesystem, synes tilfulde 
at vise, at dette kimblad ikke maa opfattes saaledes som 
det almindelig sker. Cellerne har meget mere en endnu 
indifferent karakter, saadan som embryonaludviklingens bla- 
stulastadium har det; og dette indifferente cellemateriale 
gaar over fra den ene generation til den anden* (pag. 613). 


Med dette forhold for øie vil vi mere indgaaende be- 
tragte knopanlæggets form og bygning hos de forskjellige 
grupper. 

Paa PI. IX til Pl. XT har jeg søgt at illustrere knop- 
anlægget og knopskydningens forløb hos g&rupperne Pero- 
phora, Botryllus, Distaplia, Amaroucium (Polyclinum), 
Pyrosoma. 

Pl. IX, fig. 1 gjengiver efter Kowalevsky knopanlæg- 
Man ser her afbildet en gren af de 
bekjendte stoloner, der bestaar af to eylindriske udbugt- 


get hos Perophora. 
ninger, den ene omhyllende den anden. Den ydre er en 
fortsættelse af moderdyrets epidermis og den har et tykt 
lag cellulose hængende fast sammen med sine celler. Den 
indre er en fortsættelse af moderdyrets epicardium. Den 
danner skillevæggen i stolonen og Kowalevskys tversnit har 
vist hvorledes denne skillevæg er en fra den ene side til 
den anden afplattet dobbeltlamelle, som man maa tænke 








ment and its course, but it shows us only, that in the 
germ-layers, — ectoderm as well as endoderm, — there is 
found, during development, material which when brought 
into other and new conditions, where its development has 
taken another direction, is capable of producing a new in- 
dividual. 

If the peribranchial cavity in Botryllideæ is an eceto- 
dermal organ, such material can be found in both germ- 
layers, indeed, one germ-layer (the ectoderm) can then alone 
form a new individual, a fact upon which I have already, 
in previous papers, laid particular emphasis. Such a eir- 
cumstance affects only the developmental-mechanical view 
of the germ-layers (see Chap. V); it asserts nothing con- 
cerning the actual and most important germ-layer theory, 
that the embryonic development throughout the animal 
kingdom or within large groups, follows the same laws in 
the development of its form and organs. 

In my opinion, therefore, the points which Pizon has 
quoted in support of his budding theory, are yet more 
diffieult to bring into harmony with the germ-layer theory, 
than is the assumption that the germ-layers may contain 
undifferentiated material with power and material for new 
formations; and I still feel justified in maintaining the 
theory of the whole bud-development, which I have expres- 
sed as follows in a former paper (381): ,In every group a 
bi-laminar vesicle is formed, and the inner of the two 
layers always forms the same organs, namely, the intestine, 
the peribranchial cavity and the nervous system. But, as 
I have shown above, the inner vesicle in Perophora, Di- 
demnum and Clavelina comes from the endoderm, in Bo- 
tryllus, from the ectodermal, larval peribranchial ceavity. 
The very fact that the same inner vesicle, which is only 
formed from one of the germ-layers of the larva, can form 
such different organs as the intestine and the nervous sy- 
stem, seems to show clearly that this germ-layer must not 
be regarded in the ordinary way. The cells have, as yet, 
a much more indifferent character, such as in the blastula 
stage of the embryonic development; and this indifferent 
cell-material passes on from one generation to another 
(p. 613). 

With this cireumstance in view, we will consider more 
carefully the form and structure of the bud-rudiment in 
the various groups. 

On PI. IX, Pl. X and Pl. XI, I have endeavoured 
to illustrate the bud-rudiment and the course of budding 
in the groups Perophora, Botryllus, Distaplia, Amaroucium, 
(Polycltimim) and Pyrosomua. 

PI. IX, fig. 1 reproduces, after Kowalevsky, the ru- 
dimentary bud in Perophora. A branch of the wellknown 
stolons is here represented, consisting of two cylindrical 
evaginations, the one enveloping the other. The outer one 
is å ceontinuation of the parent-animal's epidermis and has 
a thick layer of cellulose firmly attached to its cells. The 
inner evagination is a continuation of the epicardium of 
the parent animal. It forms the septum in the stolon, and 
Kowalevsky's transverse section has shown how this septum 
is åa double lamella flattened from side to side, and which 


sig dannet ved afplatning af det oprindelige cylinderformige 
epicardium. Knopanlægget dannes, som figuren viser, der- 
ved at den ene lamelle bugtes ud og skyver den ydre ey- 
linder, epidermis, foran sig, hvorved saavel epidermis som 
skillevæggens udbugtning snart antager den for knopanlæg- 
get karakteristiske blæreform. 


Knopanlægget hos Botrylliderne illustreres af fig. 5 
(Pl. IX). Man iagttager her, hvorledes paa dyrets venstre 
og høire sider peribranchialsækken danner lignende udbugt- 
ninger, der paa det i fig. 5 afbildede stadium allerede ty- 
delig har antaget formen af blærer, og som snart næsten 
helt afsnøres fra moderdyret. 


Den i fig. 9, pl. XII, afbildede larve af Distaplia 
viser knopdannelsen hos denne familie. Det er her tarm- 
partiet nær æsophagus der ved udbugtning danner den 
,indre blære*. I cellulosekappen finder man desuden be- 
liggende to allerede afsnørede knopper (kn). Af Della 
Valles og Salenskys undersøgelser (13, 55) er det bekjendt, 
at disse knopper formaar at formere sig ved deling. 


Ogsaa hos Pyrosoma dannes den indre blære, her. 
sstolonen*, hos knopperne (her tales ikke om de fire første 
men kun om de senere Aseidiozooider. Se foregaaende af- 
handling) af entodermen. Efter Seeliger (39) er pl. X, 
fig. 1 afbildet et moderindivid med en yngre og en ældre 
knop, og man iagttager, at ,stolonens* indre streng, cylin- 
der fortsætter sig i moderdyrets tarmtraktus. 


Det er almindelig kjendt, at hos gruppen Polyclinidæ 
foregaar knopdannelsen derved, ar postabdomen deles 1 
flere 4—5 knopper. Efter Kowalevskys grundlæggende un- 
dersøgelser har jeg afbildet dette pl. X fig. 7 og 8. Den 
indre blære fremgaar her direkte ved en afsnøring af epi- 
cardiet postabdomens skillevæg paa tvers. Se forøvrig 
Huitfeldt-Kaas's afhandling, dette verk pl. I, fig. 7, hvor 
det samme ogsaa er fundet for den af mig specielt under- 
søgte Glossophorum sabulosum. 


Disse grupper skal nu tjene som de vigtigste repræ- 
sentanter for de forskjellige former af Ascidiernes knop- 
skydning. 

Knopanlægget er, som nævnt, overalt bygget af 2 
concentriske epithelblærer, der udbugtes eller afsnøres fra 
moderdyret; mellem disse blærer vandrer talrige mesoderm 
Blæ- 
rerne har, hvor en udbugtning finder sted, først halvkugle- 
saa kugleform; denne bliver imidlertid overalt snart aflang, 
hvorved dyrets senere længdeakse snart markeres. 


— respektive generationsceller ind i knopanlægget. 


Den ydre blære, der som vi saa altid var en fortsæt- 
telse af moderdyrets hud, epidermis, har overalt ogsaa epi- 
dermis histologiske bygning, og knopskydningen finder intet- 
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must be imagined as formed by the flattening of the origi- 
nally eylindrical epicardium. The rudimentary bud is 
formed, as the figure shows, by one lamella bulging out, and 
pushing the outer eylinder — the epidermis — before dit, 
thus causing the evaginations both of the epidermis and 
the septum soon to assume the vesicular form characteristic 
of the ineipient bud. 

The rudimentary bud in Botryllidæ is illustrated in 
fig. 5, Pl. IX. It will here be seen how, on the right 
and left sides of the animal, the peribranchial cavity forms 
similar evaginations, which, in the stage represented in 
fig. 5, have already distinetly assumed the form of vesicles, 
and which are soon almost entirely cut off from the parent 
animal. 

The larva of Distaplia, represented in fig. 9, P1. XII, 
shows the formation of the bud in that family. Here, it 
is that part of the intestine near the æsophagus, which, 
by evagination, forms the ,inner vesicle*. In the cellulose 
tunic, there are also two already constricted buds (n). It 
is well known from Della Valles and Salensky's investiga- 
tions (13, 55) that these buds are capable of propagation 
by fission. 

In Pyrosoma too, the inner vesicle — here the ,,sto- 
lon* — is formed in the buds (the first four buds are not 
meant here, but only the later Ascidiozooids: see the pre- 
ceding paper) from the endoderm. On PI. X, fig. 1 is 
represented, after Seeliger (59) a parent animal with one 
young, and one older bud; and it will be observed that the 
inner cord, or eylinder of the stolon is continued into the 
intestine of the parent animal. 

It is generally known that in the group Polyclmidæ, 
budding takes place by the division of the post.abdomen 
into several — 4 or 5 — buds. I have drawn figs. 7 and 8, 
PI. X, from Kowalevsky's fundamental investigations. The 
inner vesicle here proceeds directly from a transverse con- 
striction of the epicardium (the wall of the post-abdomen). 
See also Huitfeldt-Kaas's paper in the present work, PI. I, 
fig. 7, where the same thing was found in a Glossophorum 
sabulosum, specially examined by me. 


These groups are now to serve as the most important 
representatives of the different forms of budding in the 
Ascidians. 

The incipient bud, as already mentioned, is always 
constructed of 2 concentric epithelial vesicles, which are 
evaginated or constrieted from the parent animal; between 
these vesicles, numerous mesoderm — as well as generative 
cells find their way into the incipient bud. Where an 
evagination takes place, the vesicles have first a hemisphe- 
rical, and then a spherical shape, which always, however, 
soon becomes oblong, whereby the subsequent long axis of 
the animal is marked. 

The outer vesicle, which, as we have seen, is always 
a continuation of the skin — epidermis — of the parent 
animal, has also always the histological structure of the 
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steds sted, førend denne har antaget sin karakteristiske 
struktur. Til forstaaelse af den ,ydre blære* hos knop- 
perne maa vi derfor betragte den almindelige opfatning af 
Aseidiernes epidermis. Jeg tillader mig at gjengive Heiders 
udmerkede fremstilling af dette punkt (pag. 1284): ,,Die 
Betodermzellen, welche urspriinglich mehr eubische Gestalt 
hatten, spiter jedoch eine flachere Form annehmen, scheiden 
zur Zeit der Entwicklung des Schwanz-A bschnittes an ihrer 
iiusseren Qberflåche eine homogene, -cutieulare Schicht ab, 
welche von ihrem ersten Auftreten an die Cellulosereaktion 
zeigt. Es ist die erste Anlage des Cellulose-Mantels der 
Asceidie*. ,Wibhrend der Mantel bei Doliolum und den 
Appendicularien zeitlebens eine derartige einfache homogene 
Cuticularschieht bleibt, verdiekt er sich bei den Ascidien 
(sowie bei den Pyrosomen und Salpen) betriehtlich und 
einzelne Zellen in die Celluloseschicht ein. 
Wåhrend man bisher im Anschluss an O. Hertwig glaubte, 
dass diese in die Cellulose-Substanz einwandernden Zellen 
dem Betoderm entstammen, hat neuerdings Kowalevsky den 
Nachweis erbracht, dass die Mantelzellen dem Mesoderm 
des Embryos angehören*. , Wir werden den Mantel der 
Tunicaten als eine von Phagoeyten durchwanderte cuticu- 
Seeliger (62) 
har endog kunnet betragte denne dannelsesmaade hos de 
levende væv. 


es wandern 


lare Gallertabscheidung betrachten diirfen*. 








epidermis, and budding never takes place until it has as- 
sumed its characteristic structure. In order, therefore. to 
comprehend the outer vesicle in the bud, we must consider 
I venture 
to reproduce Heider's excellent account of this point (p. 
1284): 
cubische Gestalt hatten, spåter jedoch eine flachere Form 


the general view of the epidermis of Ascidians. 
»Die Ectodermzellen, weleche urspriinglich mehr 


annehmen, scheiden zur Zeit der Entwicklung des Schwanz- 
Absehnittes an ihrer &usseren OQberflåche eine homogene, 
eutieulare Schicht ab, welche von ihrem ersten Auftreten 
an die Gellulosereaktion zeigt. Es ist die erste Anlage 
des. Cellulose-Mantels der Aseidie*. , Wihrend der Mantel 
bei Doliolum und den Appendicularien zeitlebens eine der- 
artige einfache homogene Culicularsebicht bleibt, verdiekt 
er sich bei den Ascidien (so wie bei den Pyrosomen und 
Salpen) betriichtlich und es wandern einzelne Zellen in die 
Celluloseschicht Wåöhrend- man bisher im Anschluss 
an O. Hertwig glaubte dass diese in die Cellulose-Substanz 
einwandernden Zellen Eectoderm entstammen, hat 
neuerdings Kowalevsky den Nachweis erbracht, dass die 
Mantelzellen 
, Wir werden den Mantel der Tunicaten als eine von Pha- 


ein. 
dem 
dem Mesoderm des Embryos angehören.* 
gocyten durehwanderte cuticulare Gallertabscheidung betrach- 


ten dirfen*. Seeliger (62) has even been able to consider 
this mode of formation in the living tissues. 





Elt = Ektoderm, End = Endostyl, B-S = Branchialsæk, 
gjælletarm, Pbe = Peribranchialsæk, AMes = Mesodermeeller, 
Kn = Anlægget til knoppens indre blære. 

Ascidiernes ,epidermis* er saaledes at opfatte som 
differentieret Af dannelser 1 
dyregrupper. maa den utvivlsomt bedst sammenlignes med 
euticulardannelser, og det fremgaar heraf, at ogsaa knop- 


et meget høit væv. andre 


pens ,ydre blære* fra første øieblik af er et ganske ander- 
Fig. 
9, PI. X viver f. eks. et billede af kappens formforhold hos 
et ganske ungt individ af Amaærousium roseum, der endnu 
paa langt nær ikke er istand til en knopskydning, idet post- 
abdomen endnu ikke er dannet, og man vil heraf se, at 
knoppen fra første øieblik faar med i tilgift en tyk cellulose- 
sehicht. Som ogsaa Seeliger har fremhævet, har dette den 


ledes differentieret materiale end larvernes ektoderm. 


vigtige følge for organdannelsen i knopperne, at den ydre 


Ekt = ectoderm, End = endostyle, B-S = branchial sae, 
branchial gut, Pbe= peribranehial cavity, Jes = mesoderm 
cells, Kn = rudiment of the inner vesicle of the bud. 

The ,epidermis* of Ascidians must thus be regarded 
Of all formations 
in other groups of animals, it may undoubtedly best be 
compared with cuticular formations, and hence it is that 
also the ,outer vesicle* of the bud, from the very begin- 
ning, is å far more highly differentiated material than the 
ectoderm of the larva. PI X, fig. 9 gives, for instance, 
an illustration of the condition of form in å very young 
specimen of Amaroucium roseum, which is still far from 


as å very highly differentiated tissue. 


capable of produeing buds, the post-abdomen not yet being 
formed; and hence it will be seen that from the very be- 
ginning, the bud has, into the bargain, a thick cellulose 


layer. As Seeliger too has pointed out, this fact has, for 


blære forholder sig som et passivt organ, der ikke kan ud- 
vikle nogen nydannelser. 


I moderdyret viser derfor altid den første begyndelse 
til knopskydningen sig i det organ, der danner den indre 
blære. 

Ovenstaaende figur viser saaledes, hvorledes de første 
antydninger til knopskydningen hos Botrylliderne begynder 
dermed, at enkelte af peribranchialsækkens flade epithel- 
celler vokser i størrelse, de bliver først cubiske, senere 
eylindriske, og hele cellepartiet bugter sig nu halvkugle- 
formig udad, hvorved epidermis skyves foran. Man vil da 
let forstaa, hvorledes efterhaanden det noget ældre stadium, 

g. 5, Pl. IX, fremgaar af ovenstaaende figur. 

En mere indgaaende forstaaelse af de forskjellige 
deles betydning og morphologiske værdi i knopanlægget. 
kan imidlertid først forstaaes ved et studium af knoppens 
af dennes forløb 


videre udvikling. At give en fremstilling 


vil derfor være vor opgave i det følgende kapitel. 


Kapitel 3. 
Organdannelsen hos knopperne. 


Et studium af litteraturen over Åscidiernes knopskyd- 
ning viser, at næsten hver forfatter har sin egen fremstil- 
ling. Specielt er opfatningerne over nervesystemets dan- 
nelse særdeles forskjellige, og dette vanskeliggjør i høi grad 
forsøget paa at give en samlet fremstilling af den hele ud- 
viklingsproces. Af denne grund har jeg i mine tidligere 
arbeider kun med faa ord anstillet sammenligninger, idet 
jeg efterhaanden søgte at skaffe mig materiale til selvstæn- 
dige erfaringer fra de forskjellige familier. Det har hidtil 
lykkedes mig at studere grupperne Botryllus, Distaplia og 
Polyclinum samt tildels Perophora og Pyrosoma. Resul- 
taterne af disse sammenlignende undersøgelser har bestyrket 
mig i den tro, at knopskydningen overalt foregaar paa den 
samme maade og derfor overalt er den samme udviklingspro- 
ces. Før jeg imidlertid gaar over til at give en skildring af 
knopskydningen i sin almindelighed, vil jeg dels efter egne 
undersøgelser dels efter litteraturen gjennemgaa de vigtigste 
grupper, og jeg begynder da med den form, som dannede 
udgangspunktet for Kowalevskys grundlæggende undersøgel- 
ser, nemlig Perophora listeri; Wiegm. 


Perophora. 

I Kap. 2 saa vi, at knopperne hos Perophora dannes 
fra de lange forgrenede stoloner. Under henvisning til 
PIL. IX, fig. 1 skildrede jeg, at knopanlæggets indre blære 
dannedes ved udbugtning af stolonens ,skillevæg* (moder- 
dyrets epicardium), og idet denne udbugtning foraarsagede 
en lignende udbugtning af stolonens epidermis dannedes 
knopanlægget i form af 2 blærer med vandrende mesoderm- 
celler imellem dem. 


the formation of the organs in the bud, this important 
consequence, namely, that the outer vesicle remains as å 
passive organ, which cannot develope any new formation. 

In the parent animal therefore, the earliest commence- 
ment of budding always appears in the organ which forms 
the inner vesiele. 

The above figure shows how the first indication of 
budding in Botryllidæ is am inerease in the size of a few 
of the flat epithelium cells of the peribranchial cavity, 
which become first eubical and then eylindrieal, while the 
whole cellular part bulges out in a hemispberical shape, 
thereby pushing the epidermis in front. It will then be 
easily understood how by degrees the rather more advanced 
stage in fig. 6, Pl. IX, developes from the above figure. 

A more thorough comprehension of the significance 
of the different parts and their morphological value in the 
rudimentary bud, can however, only be obtained by å study 
It will therefore 
be our endeavour to give an account of its course in the 


of the further development of the bud. 


next chapter. 


Chapter III. 
The Formation of the Organs in the Bud. 


A study of the literature on budding in Ascidians 
The 


theories on the formation of the nervous system in parti- 


shows that nearly every author has his own theory. 


eular are exceedingly varied, and this greatly enhances the 
difficulty of an attempt to give a collected statement of 
the whole developmental process. For this reason, I have, 
in my previous papers, only drawn brief comparisons, endea- 
vouring by degrees to obtain material for independent 
experience from the different families. Up to the present, 
I have succeeded in studying the groups Botryllus, Dista- 
plia, Polycinum and. to same extent, Perophora and Py- 
rosoma. The results of these eomparative investigations 
have strengthened me in the belief that budding always 
takes place in the same manner, and is therefore always 
the same developmental process. Before I proceed, how- 
ever, to give a description of budding in general, I will go 
through the most important groups, partly from my own 
investigations, partly from literature, beginniag with the 
form which was the starting-point for Kowalevskys funda- 
mental investigations, viz. Perophora listeri, Wiegm. 


Perophora. 

In Chapter IT, we saw that the buds im Perophora, 
were formed from the long, ramified stolons. In directing 
attention to PI. IX, fig. 1, I deseribed how the inner ve- 
siele of the incipient bud was formed by evagination of 
the wall of the stolon (epicardium of the parent animal); 
and as this evagination oceeasioned a similar evagination of 
the epidermis of the stolon, the ineipient bud was formed 
in the shape of 2 vesicles, with wandering mesoderm-cells 
between them. 

1 


Udviklingen af dette anlæg til et nyt individ foregaar 
nu i det allervæsentligste ved forandringer i den ,jindre 
blære* (Kowalevskys ,bourgeon interne*). ,Presqne tous 
les organes du Perophora se forment aux dépens du bour- 
geon interne: la paroi extérieure forme seulement le tégu- 
ment du jeune individu*. (Kowalevsky) Figurerne 2, 3 og 
4 fremstiller efter Kowalevsky (37) enkelte af hovedtræk- 
kene af den indre blæres udvikling (pl. IX). Som figur 2 
viser, undergaar den indre blære flere foldninger, der ind- 
leder dannelsen af de forskjellige organer. To sagittale 
folder deler den indre blære helt i 3 blærer, en midtre 
(branehialsækken, tarmtraktus), og to laterale (anlæggene 
til peribranehialsækken). Kowalevsky afbilder ikke det sta- 
dium, da blærerne er helt adskilte, paa fig. 2 ser vi, at 
denne proces begynder og han beskriver dens videre forløb 
i teksten. Samtidig hermed vokser tarmen ud ved den 
indre blæres bagre ende som cylinderformigt rør, der ender 
blindt. OQgsaa de første anlæg til centralnervesystem og 
hjertet med dets epicardium viser sig allerede paa disse 
tidlige stadier. 


Centralnervesystemet viser sig efter Kowalevsky først 
som fortykkelser paa den dorsale væg af den indre blære. 
,Aux stades suivants*, siger han, ,,ces épaissisements se 
differencient considerablement et se presentent déjå sous 
la forme d'une tube étroit dont la partie superieure, pour 
le moins, parait déjå completement fermée*. Denne be- 
skrivelse stemmer overens med den paa fig. ? afbildede 
dorsale tubus, og med den dannelse, som vi hos andre 
grupper skal lære at kjende under navnet ,dorsalrøret*. 
Nøiere studier over rørets omdannelse til nervesystem fin- 
der vi ikke; man erindre, at disse glimrende undersøgelser 
udførtes før den moderne snitteknik. 


Anlægget til hjertet og pericardiet har Kowalevsky 
seet paa ganske unge stadier som en liden cellehob i knop- 
pens bagre parti. ,Les cellules de cette lame, par leur 
aspect extérieur, la grandeur des noyaux qu'elles renferment 
et la transparence de leur continu, présentent de grands 
rapports avec les cellules épitheliales de la vésicule et dit- 
feérent considerablement des globules sanguins, qui entourent 
la vésieule et sarrétent cå et lå dans leurs mouvements. 
Entre les cellules de cette lame* (anlægget til hjertet og 
pericardiet) ,et la paroi de la vesicule, on ne peut å ce 
stade distinguer la moindre lumiére, et les deux membranes 
Hjertet 
og epicardiet fremgaar efter Kowalevskys mening altsaa fra 
den indre blære. 


sont encore solidement réunies lune å Vautre.* 


I cellehoben dannes der snart et lumen, 
og hjertet danner sig, som andetsteds, ved en indbugtning 
1 pericardiet. Se fig. 2. 


Figurerne 3 og 4 illustrerer senere stadier (disse fi- 
gurer er tildels rettede efter egne iagttagelser). 


> 


Paa det i figur 3 afbildede stadium, er de 2? anlæg 


til peribranehialsækken voksede sammen til dannelsen af 


det sadelformige organ; ved sammenroksninger med gjælle- 
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The development of this rudiment to å new animal 
now takes place for the most part by changes in the inner 
vesiele (Kowalevsky's ,.bourgeon interne*). ,.Presque tous 
les organes du Perophora se forment aux dépens du bour- 
geon interne: la paroi extérieure forme seulement le tégu- 
ment du jeune individu*. (Kowalevsky) Figs. 2, 3 and 4 
represent after Kowalevsky (37) certain of the principal 
features of the development of the inner vesicle (Pl. IX). 
As fig. 2 shows, the inner vesicle undergoes several fold- 
ings, which preface the formation of the various organs. 
Two sagittal folds divide the inner vesicle into 3 complete 
vesicles, one median (branchial sac, alimentary canal), and 
two lateral (rudiments of the peribranchial cavity).  Kora- 
levsky does not show tbe stage when the vesicles are com- 
pletely separated; but we see, in fig. 2, the commencement 
of this process, and he deseribes its further course in the 
text. Simultaneously with this, the intestine grows out at 
the posterior end of the inner vesicle as åa eylindrical tube, 
ending cæcally. The earliest rudiments of the ceutral 
organs of the nervous system, and the heart with its peri- 
cardium also appear even at these early stages. 

According to Kowalevsky, the central organs of the 
nervous system first appear as a thickening of the dorsal 
wall of the inner vesicle. ,Aux stades suivants*, he says, 
ces épaississements se différencient considérablement, et 
se présentent déjå sous la forme d'une tube étroite, dont 
complete- 
This description agrees with the dorsal 
tube represented in fig. 2. and with the formation which, 
in other groups. we shall learn to know under the name 
We find no more minute study of 
the conversion of the tube into the nervous system; and 


la partie supérieure, pour le moins, parait déjå 
ment fermée*. 


of the ,.dorsal tube*. 


it must be remembered that these brilliant researches were 
made before the modern perfection in the methods of ma- 
king sections was arrived at. 

The rudiment of the heart and pericardium Korwa- 
levsky has seen in quite early stages as a little accumula- 
tion of cells in the posterior part of the bud. .Les cel- 
lules de cette lame, par leur aspect extérieur, la grandeur 
des noyaux qu'elles renferment, et la transparence de leur 
continu, présentent de grands rapports avec les cellules 
épithéliales de la vésicule, et different considérablement des 
globules sanguins, qui entourent la vésicule et s'arrétent 
et la Entre les cellules de 
cette lame* (the rudiment of the heart and pericardium) 
set la paroi de la vésicule, on ne peut å ce stade distin- 
guer la moindre lumiére. et les deux membranes sont encore 
Thus the heart and 
the epicardium also proceed, m Kowalevsky's opinion, from 
the inner A lumen is soon formed in the cell- 
mass, and the heart is formed, other cases, by an 
evagination in the pericardium (see fig. 2). 

Figs. 3 and 4 illustrate later stages (These figures 
are to some extent corrected from personal observations). 


cå dans leurs mouvements. 


solidement réunies lune å lautre*. 
vesicle. 
as In 


In the stage represented in figure 3, the 2 rudiments 
of the peribranchial cavity have grown together to form 
the saddle- shaped 'organ; moreover, by coalescence with 


tarmen har endvidere de første gjællespalter dannet sig. 
Tarmen er vokset betydelig og er naaet hen til kloaken. 
Ingestionsaabningen er dannet ved sammenvoksning mellem 
gjælletarm og epidermis, egestionsanbningen ved sammen- 
voksning af kloak (peribranchialsækkens dorsale parti) og 
epidermis. Centralnervesystemet viser sig nu som et bagtil 
lukket, eylindrisk rør, der fortil munder ud i gjælletarmen. 
Paa fig. 3 hænger knoppen endnu tydelig sammen med 
stolonen; denne forbindelse bliver væsentlig mindre i fig. 4, 
der i det hele fremstiller de samme forhold som fig. 3, 
men paa et noget ældre stadium. 


I den senere tid er knopskydningen hos Perophora 
behandlet i 2 nye arbeider. Ritter har i en foreløbig med- 
delelse (50) omtalt, at centralnervesystemet efter hans un- 
dersøgelser anlægges paa lignende maade, som af mig skil- 
skal komme 
Derimod mener Leféævre, at 
dorsaltuben, det fælles anlæg for centralnervesystem og 
hypophysis. anlægges fra vandrende mesodermeeller (42). 
Han siger pag. 76: 
little to the left of the median dorsal line there is seen 
a slender elongated mass of cells loosely grouped together 


dret for Botryllus vedkommende, og hvortil jeg 
tilbage under denne gruppe. 


and lying against the outer surface of the inner vesicle*. 
Det var umuligt for Lefévre at finde nogen sammenhæng 
mellem disse celler og den indre blære. Senere optræder 
der et lumen i cellegruppen, den ordner sig til et epithe- 
lium og afsnører gangliet, som af mig beskrevet for Botryl- 


lus-knopperne. 


Vi opsætter diskussionen af disse divergerende opfat- 
ninger” til sidst i dette kapitel, efterat ogsaa andre grupper 
er beskrevne. 

Lefévre mener ogsaa, at 
hjerte hos Perophora anlægges fra mesodermeeller imodsæt- 


anlægget for pericardium og 


ning til den ovenfor skildrede fremstilling hos Kowalevsky. 

Saavel Ritter som Lefévre har dernæst fundet, at 
stolonens skillevæg ikke, som Kowalevsky skildrer det, for- 
med branchialsækken 
venstre halvdel af peribranchialsækken hos den unge knop, 
saasnart den indre blære deler sig i 3 blærer. Begge for- 
forbindelse hos knopan- 
lægget med stolonernenes skillevæg snart løses. Naar fit- 
ter heraf drager den slutning, at dette beviser, at stolo- 
nernes skillevæg hos Perophora ikke er at opfatte som 
Ascidiernes epicardium, da kan jeg heri ikke erklære mig 


bliver i forbindelse men med den 


fattere anfører dernæst, at denne 


enig. Jeg maa her, som ved andre anledninger kræve, at 
undersøgelser over Aseidieorganernes homologi maa løses 
ved studium af lærverne og ikke af knopperne, især ikke 
de ganske unge knopper. Som man siden skal se, dannes 
f. eks. efter min fremstilling hos Botryllus-knoppen dorsal- 
røret fra peribranchialsækken, hos Distaplia-knoppen dan- 
nes det derimod efter Bonnevies og mine undersøgelser fra 


den midterste af de 3 blærer, hvori ,den indre blære* de- 


»In the anterior region of the bud a- 


the branchial-gut, the first branchial stigmata have been 
formed. The intestine has grown considerably, and reaches 
to the eloaca. The branchial aperture is formed by 
a coalescing of the branchial gut and the epidermis, the 
atrial aperture by the coalescing of the eloaca (the dorsal 
part of the peribranchial cavity) and the epidermis. The 
central organs of the nervous system now appear as a 
eylindrical tube, closed behind, and opening in front into 


the branchial sac. In fig. 3, the bud is still distinetly 
connected with the stolon; this connection has become 


considerably slighter in fig. 4, which, on the whole, repre- 
sents the same conditions as fig. 3. but at åa much later stage. 


In more recent times, the subject of budding im Pero- 
phora has been treated of in ? new works. Ritter, im a 
preliminary account (50) has stated that the central organs 
of the nervous system commence, according to his investi- 
gations, in a similar way to that described by me in the 
case of Botryllus, and to which I shall return under that 
group. Lefeévre, on the other hand, considers that the 
dorsal tube, the common rudiment of the central organs of 
the nervous system and the hypophysis, originates in wan- 
dering mesoderm cells (42). On p. 76, he says: ,In the 
anterior region of the bud, a little to the left of the me- 
dian dorsal line, there is seen a slender elongated mass of 
cells, loosely grouped together, and lying against the outer 
It was impossible for Lefévre 
to find any communication between these cells and the in- 


surface of the inner vesicle*. 
ner vesicle. NSubsequently a lumen appears in the group 
of cells; they arrange themselves into an epifhelium, and 
constrict the ganglion, as described by me in the case of 
Botryllus buds. 

We will put off the discussion of these divergent 
opinions until the conelusion of this chapter, when other 
groups have also been deseribed. 

Lefévre thinks too, that the rudiment of the pericar- 
dium and heart in Perophora originates in the mesoderm 
cells, contrary to Kowalevsky's description given above. 

Both Ritter and Lefévre have then found that the 
septum of the stolons does not, as Kowalevsky described 
it, remain in connection with the branehial sae, but with 
the left half of the peribranchial cavity in the young bud; 
as soon as the inner vesicle divides into 8. Next, both 
authors state that in the rudimentary bud, this connection 
with the septum of the stolons is soon broken off. When 
Ritter draws hence the conclusion that this proves that the 
septum of the stolons in Perophora is not to be interpreted 
as the Ascidian's epicardium, I cannot declare myself of 
the same opinion. I would here, as on other occasions, 
urge that questions regarding the homology of the Ascidian 
organs, must be solved by the study of the lærvæ, and not 
of the buds, especially not of quite young buds. As we 
shall presently see, the dorsal tube, for instance, according 
to my statement with regard to the Botryllus bud, is 
formed from the peribranchial cavity, whereas in the Dista- 
plia bud, it is formed, according to Bonnevies and my 


les.  Dorsalrøret er hos Distaplia derfor efter min mening 


alligevel helt ud homolog med dorsalrøret hos Botryllus. 


En helt anden sag vilde det være, om det viste sig, 
at stolonernes skillevæg hos larven dannes fra peribranehial- 
sækken. 


Botryllidæ. 
Kowalevskys videre undersøgelser (38) gjaldt Distaplia 
Han beskrev for disse grupper knopskyd- 
ningens forløb efter ganske det samme skema, som jeg 
ovenfor har fremstillet for Perophora, og vi vil komme til- 
bage hertil under disse grupper. 
Asceidieknopskydningens omraade skyldtes dernæst studiet 
af Botrylliderne, idet Pizon (48 a), Oka (45) og forfatteren 
(81) uafhængig af hinanden beskrev denne gruppes knop- 


og Amaroucnum. 


De videre fremskridt paa 


skydning og kolonidamnelse.*) 

Knopperne anlægges hos Botryllus som nævnt i Kap. 
2 fra Peribranchialsækken af, et forhold, som allerede Met- 
schnikoff og Della Valle (138) tidligere havde konstateret. 
Fig. 5, Pl. IX ser man de unge knopanlæg som 2 concen- 
triske blæreformige udbugtninger af epidermis og peribran- 
chialsækken. Ogsaa her er, efter min fremstilling, det 
hovedsagelig karakteristiske træk for knoppens udvikling det, 
at den ,ydre blære*, epidermis, ingen anden rolle spiller 
i udviklingen end, at den danner knoppens hud. Alle 
andre organer dannes derfor af den indre blære og af de 
vandrende mesodermelementer. 

Paa den indre blære iagttager man ligesom hos Pero- 
phoraknoppen snart 2 sagittale folder, der her dog kun op- 
træder fortil og veutralt, saa at den indre blære efterhaan- 
den deles i en midtre blære, der bagtil og dorsalt staar i 
forbindelse med de 2 laterale blærer (anlægget til peribran- 
chialsækken). Se fig. 6 og 7 pl. IX. Et tversnit gjennem 
knoppens bagre parti giver os paa det i fig. 6 afbildede 
stadium hosstaaende figur 
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investigations, from the middle of the 5 
the inner vesicle is divided. 


vesieles into which 
The dorsal tube in Distaplia 
is therefore, in my opinion, entirely homologous with the 
dorsal tube in Botryllus. 

I would be another matter altogether if it turned out 
that the septum of the stolons in the lærva was formed 
from the peribranchial cavity. 


Botryllidæ. 

Kouwalevsky's further investigations (38) had referenee 
to Distaplia and Amaroucium. He deseribed the course 
of budding in these groups according to exactly the same 
for Perophora, and we will 
return to it when diseussing these groups. Further pro- 
gress in the subject of Ascidian budding was due to the 
study of Botryllidæ, Pizon (438 a), Oka (45) and the present 
writer (31) having independently of one another described 
the budding and ceolony-formation of this group.*) 


plan as I have given above 


The buds in Botryllus originate, as mentioned im 
Chapter II, in the peribranchial cavity, a fact which Met- 
schnikoff and Della Valle (13) had already demonstrated. 
On PI. IX, fig. 5, we see the young rudimentary bud as 
2 concentric, vesicular evaginations of the epidermis and 
the peribranchial cavity. Here too, according to my inter- 
pretation, the most characteristic feature of the bud's de- 
velopment is that the outer vesiele, the epidermis, performs 
no other part in the development than that of forming the 
skin of the bud. All the other organs are therefore formed 
from the inner vesicle and the wandering mesoderm elements. 

On the inner vesicle, just as in the Perophora bud, 
seen 2 sagittal folds, which here, however, 
only make their appearance anteriorly and ventrally, so 


may soon be 
that the inner vesicle is divided by degrees into a middle 
vesicle, which is connected posteriorly and dorsally with 
the 2 


cavity). 


lateral vesicles (the rudiment of the peribranchial 

(See PI. IX, figs. band 7). Å transverse section 
through the posterior part of the bud gives us the accom- 
panying figure in the stage represented in fig. 6. 





Fig. 8. 


Anlægget til peribranchialsækken, D-R = 
Ovarier. 


dorsalrøret, Ov = 


Den videre udvikling afviger deri fra knopskydningen 
hos Perophora, at peribranchialsækken ikke afsnøres som 
2 sække, der siden igjen smelter sammen til et enkelt or- 
gan. —Derimod snøres peribranchialsækken straks af som 
*) Pizows foreløbige meddelelse (16) var saavel Oka, som mig ube- 

kjendt, hvad jeg for min del meget beklager. 








Efter Hjort (31). 
Ep = Epidermis, B-s = Branchialsæk, gjælletarm, Plc = 


Ep = epidermis; B-S = branchial sac, branchial gut; 
Pbe = rudiment of the peribranchial cavity; DR = dorsal 
tube; Ov = ovarles. 

The further development differs from budding in Pe- 
rophora in that the peribranehial cavity is not ceonstricted 
as 2 saes which subsequently again coalesce into one organ. 
On the contrary, the peribranchial cavity is constricted im- 


*) Pizon's preliminary aecount (16) was unknown both to Oka and 
myself, åa eireumstance which I, for my part, much regret. 


en sadelformig dobbeltblære. der altsaa fra første øieblik 
omgiver gjælletarmen til begge sider og dorsalt. Se fig. 
8, på. IX. Fra peribranchialsækken vokser tidlig forover 
et blindt endende rør, hvis bagre munding 
stanende tekstfigur. 


sees paa hos- 
Se forøvrig pl. IX, fig. 6. Dette rør, 
som det lykkedes mig at forfølge gjennem alle stadier paa 
længde- og tversnit vokser dernæst sammen med gjælletar- 
men fortil og det danner saaledes en rørtormig forbindelse 
mellem gjælletarmen og peribranchialsækken, fig. 7, pl. IX. 


Under den videre udvikling snøres nu røret af fra 
peribranchialsækken, idet det lukker sig bagtil, og vi finder 
det da, som afbildet i fig. 8 (pl. IX) kun staaende i for- 
bindelse. med gjælletarmen fortil. 
kalde dette for 
angaaende dets videre skjæbne og 


I det. følsende vil vi 
rør ,dorsalrøret* ikke at foregribe noget 
betydning. 

Medens nu Pizon og Oka begge mener, at dorsalrøret 
alene danner hypopbysis, fandt jeg, at gangliet afsnørede 
andre ord at 
opfatte, som et fælles anlæg for hypophysis og centralnerve- 


sig fra dets.ventrale side. Røret var med 
system. et. forhold der forekom mig at faa forøget interesse 
derved, at det ogsaa hos larverne lykkedes mig at vise: 
at disse organer fremgaar fra et fælles rørformigt anlæg 
(medullarrøret) om end her. udviklingen forløber anderledes 
og frembyder mere complicerede forhold. 


Derimod lykkedes det mig ikke med sikkerhed at af- 
gjøre, hvorfra hjertet og pericardiet anlægges, idet jeg fandt 
det første anlæg til disse organer som en liden cellehob 
beliggende ved knoppens bagre høire side. 


Pizon beskriver derimod det første anlæg som en ud- 
bugtning af den indre, blære (sous forme d'un petit diverti- 
eule inférienr de la vésieule endodermique primitive,. (48 a, 
pag. 150). Denne meddelelse stemmer fuldt ud med, hvad 
vi for Perophoras vedkommende meddelte efter Kowalev- 
sky. Den lille cellehob bar først intet distinct lumen, 
siden omdanner den sig til en blære. der saavel indeholder 
anlægget til hjertet som til pericardium og af denne dan- 
nes hjertet ved udbugtning, eu proces, der er vel kjendt 
fra van Beneden og Julins undersøgelser. 


Generationsorganerne vandrer eller forskyves fra mo- 
derdyret ind i knopperne. Det synes efter mine undersø- 
velser, som om generationsorganerne udvikler sig mere eller 
mindre uafhængigt af kuoppen, idet jeg snart fandt ganske 
unge knopanlæg med store ægfollikler, snart ældre knopper 
uden eller med ganske smaa ægeeller. Æggenes resp. te- 
stiklernes udvikling antages ogsaa at fortsætte sig 
flere generationer, et forhold, der forekommer mig 
eiendommeligt. og som jeg ikke vover at give nogen for- 
klaring for. 


gjennem 
særdeles 


Ligesaa eiendommelig er det forhold, at de 
første spor til «enerationsorganer først viste sig i den 4de 
generation fra ægget af. 

Som ovenfor nævnt stemmer denne fremstilling i ho- 
vedpunkterne overens med Pizons og Økas arbeider. An- 


mediately as a saddle-shaped double vesicle, which thus 
from the very first surrounds the branehial gut on both 
sides and dorsally (See Pl. IX, fig. 8). — Forwards from 
the peribranchial cavity, there early grows a cæcally-ending 
tube, whose posterior opening is seen in the above text- 
figure (See also PI. IX, fig. 6). This tube, which I sue- 
ceeded in following through all the stages im longitudinal 
and transverse sections, thereupon coalesces with the bran- 
chial gut in front, and thus forms a tubular connection 
between the branchial sac and the peribranehial cavity 
(Plextor): 

During its further development, the tube is constricted 
from the peribranchial eavity, while it closes behind, and 
we then find it, as figured on Pl. IX, fig. 8, communica- 
ting only with the branchial sac in front. We will call 
this tube the ,dorsal tube*, so as not to anticipate any- 
thing concerning its future destiny and significance. 

While Pizon and Oka both think that the dorsal 
tube only forms the hypophysis. I found that the ganglion 
was constricted from its ventral side. 
tube must 


In other words, the 
considered as å common rudiment of the 
hypophysis and the central organs of the nervous system, 
a eirceumstance which seemed to me to gain fresh interest 
from the fact that in the larva too, I suceceeded in showing 
that these organs originate in åa common tubular rudiment 
(tbe medullary tube), although here the course of development 
is otherwise, and presents more complicated conditions. 

On the other hand, I did not succeed in determining 
with certainty where the heart and the pericardium origi- 
nate, as I found the earliest rudiment of these organs in 
the form of a little mass of cells situated to the right of 
the posterior side of the bud. 


be 


Pizon, on the other hand, describes the earliest rudi- 
ment as an evagination of the inner vesicle (sous forme 
d'un petit divertieule inférieur de la vésicule endodermique 
primitive*, 48, p. 150). - This statement agrees perfectly 
with what we recorded from Kowalevsky, as regards Pero- 
phora. The little mass of cells has at first no distinet lu- 
men; it is subsequently converted into a vesicle, which 
contains the rudiments of both the heart and the pericar- 
dium, and from which the heart is formed by evagination, 
a process that is well known from van Beneden and Julin's 
investigations. 

The generative organs wander, or are displaced from 
the parent animal into the buds. From my investigations, 
it seems to me that the generative organs «develope more 
or less independently of the bud, for I sometimes found 
quite young, rudimentary buds with large egg-follicles, at 
others, older buds without any, or with only very small 
The development of the eggs, as of the testicles, 
is also probably continued through several generations, a 
fact which seems to me most peceuliar, and of which I will 
not venture to give any explanation. Equally peculiar is 
tbe cireumstance that the first trace of generative organs 
appeared in the fourth generation from the 


egg-cells. 


egg 


ood' 
As mentioned above. this account agrees in the main 
Pizon's and Oka's works. 


with With regard to certam 


gaaende enkelte divergerende detailler henviser jeg her 
alene for oversigtens skyld til mine tidligere bemerkninger 
til de nævnte arbeider (31, pag. 613 ffg.; 33, pag. 218). 
Som man kan forstaa, kalder Pizon knoppernes indre blære 
for entodermal, da han anser larvernes peribranchialsæk 
for en udbugtning af tarmen (Se kap. I). 

Nervesystemet dannes efter Pizom som en fin nerve- 
streng, der vokser ud fra moderdyret ind i knopperne, et 
forhold, som forfatteren dog ikke formaaede direkte at iagt- 
tage. og som ikke har faaet nogen bekræftelse af nogen 
senere forfatter. Det samme gjælder Okas mening, at en- 
kelte ektodermeeller skulde løse sig fra epidermis og vandre 
hen til dorsalrøret og her ved dettes underside danne 
gangliet. 

Sammen med Frk. Bonnevie har jeg siden undersøgt 
en Sarcobotryllide, der udmerkede sig ved særdeles store 
yderst fordelagtige knopper og her fandt vi de smukkeste 
overgangsstadier fra det encellede dorsalrør til gangliets 
afsnøring fuldt overensstemmende med mine figurer PI. 38, 
fig. 25—30. Ogsaa hos talrige andre grupper er denne 
gangliets dannelsesmaade bleven bekræftet af senere forfat- 
tere, specielt Ritter og Caullery (se nedenfor) og i den 
allerseneste tid har Lefévre undersøgt Botryllus-knopperne 
paany og fuldstændig bekræftet min opfatning. Han siger 
(42. pag. 77): ,I might also state that my sections entirely 
confirm Hjort's description of the formation of the ganglion, 
and directly contradict Pizom's statement, that the constric- 
tion of the ganglion from the dorsal tube cannot be estab- 
lished*. Han giver ogsaa herfor figurer, som paa det 
nøieste stemmer med mine præparater. En lignende beskri- 
velse er ogsaa nylig given af Ritter for Goodsiria, der til- 
hører gruppen Polystyelidæ (50). Knopskydningen er ogsaa 
her ,palleal* og dorsalrøret dannes som hos Botryllus. 
For Botryllidernes vedkommende turde derfor dette spørgs- 
maal nu være uddebateret, og dermed synes mig et særdeles 
vigtigt embryologisk problem løst. 


Distaplia magnilarva. 

For denne gruppes vedkommende henviser jeg til den 
foregaaende afhandling af Bonnevie, der indeholder en nær- 
mere oversigt af litteraturen specielt Kowalevsky's og Sua- 
lensky's tidligere undersøgelser. 

De selvstændige undersøgelser, som jeg har anstillet 
sammen med Frk. Bonnevie, og hvis resultater er offentlig- 
gjort 1 en foreløbig meddelelse (34), bekræfter helt ud Ko- 
walevskys ældre arbeide (38). 

Allerede af Della Valles ældre afhandling (13) er det 
bekjendt, at knoppens indre blære afsnøres fra tarmtraktus. 
I kap. 2 beskrev jeg under henvisning til fig. 9, pl. XII, 
hvorledes de smaa knopper dannes.*) 


*) Ifølge de nyere undersøgelser af Julin (se pag. 21) dannes knop- 
pernes indre blære fra et epicardium, en dannelse vi ogsaa har 
fundet hos knopperne (se Pl. IX, fig. 9—13). 
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divergent details, I will only refer, for the sake of the 
survey, to my previous remarks on the above works (31, 
p. 613, etc.; 33, p. 218). Pizon, as will be easily under- 
stood, calls the inner vesicle of the bud endodermal, as he 
considers [the larva's peribranchial cavity to be an evagi- 
nation of the intestine (see Chapter I). 

According to Pizon, the nervous system is formed in 
the shape of a fine nerve cord, growing out of the parent 
animal into the bud, a circumstance, however, which he 
did not observe directly, and which has not received con- 
firmation from any subsequent writer. The same remark 
applies to Oka's theory that certain ectoderm cells detached 
themselves from the epidermis, and passed into the dorsal 
tube, on the under side of which they formed the ganglion. 

Together with Miss Bonnevie, I have since examined 
a Sarcobotryllid which was distinguished by the unusually 
large size of its buds, which afforded very favorable con- 
ditions for examination. Here we found most perfect tran- 
sition stages from the single-celled dorsal tube to the con- 
striction of the ganglion, agreeing fully with my figures, 
Pl. 38, figs. 25—30. In numerous other groups too, the 
manner of this ganglion's formation has been confirmed by 
subsequent writers, especially Ritter and Caullery (see be- 
low); and quite recently Lefévre has re-examined Botryllus 
buds, and fully confirmed my theory. He says (42, p. 77): 
sI might also state that my sections entirely confirm 
Hjort's deseription of the ganglion, and directly contradict 
Pizon's statement that the constriction of the ganglion from 
the dorsal tube cannot be established.* He also gives 
figures for this, which exactly agree with my preparations. 
Å similar description has also been lately given by Ritter 
of Goodsiria, which belongs to the group Polystyelidæ (50). 
The budding here too is pallial, and the dorsal tube is 
formed as in Botryllus. "This question, therefore, as far as 
Botryllidæ is concerned, may be considered sufticiently de- 
bated, and thereby, as it seems to me, an exceedingly 
important embryological problem solved. 


Distaplia magnilarva. 

Ås regards this group, I would refer to the preceding 
paper by Bonnevie, which contains a detailed survey of 
the literature, especially Kowalevsky's and Salensky's earlier 
investigations. 

The investigations which Miss Bonnevie and I have 
pursued, the results of which have been published in a 
preliminary statement (34) fully confirm Kowalevskyrs older 
work (38). 

It was already known from Della Valle's older trea- 
tise (13) that the inner vesicle of the bud is constrieted 
from the intestine. In Chapter II, I deseribed, when 
referring to Pl. XII, fig. 9, how the small buds were 
formed. *) 


*) According to Julin's later investigations (see note p. 21), the 
inner vesicle of the buds is formed from an epicardium, a for- 
mation which we also have found in the bud (see P1. IX, figs. 


9—13). 


Figurerne 9 og 10, pl. IX fremstiller nu de første 


stadier af det unge knopsanlægs videre udvikling. Figur 
10 er seet fra dorsalsiden, fig. 9 fra venstre side. Man 


ser her anlægget til peribranchialsækken opstaa som 2 
blæreformige udbugtninger af den indre blære. 


Dorsalrøret dannes endvidere her som en tubusformig 
udbugtning af den indre blære, og fra det parti af denne, 
der danner gjælletarmen. Nogen forskjel viser dette fra 
Botrylliderne, hvor dorsalrøret opstod fra eller bedre sam- 
men med peribranchialsækken. 

Tarmen bugter sig ud ganske som hos Botryllus og 
Perophora. Man iagttager endvidere her ventralt og bagtil 
et U-formigt rør, der med begge ender munder ud i tar- 
men; dette er det rudimentære epicardium. 

Figurerne 11 og 12 (pl. IX) viser os et ældre sta- 
dium, hvor de 2 peribranehialsækanlæg har forenet sig, og 
hvor dorsalrøret bagtil har løst sig fra tarmen. Fig. 13 
viser endvidere en endnu ældre knop, hvor gjællespalterne 
er dannede, ingestions-. egestionsaabningen dannet, dorsal- 
røret munder ud i gjælletarmen fortil og viser fortykkelsen 
til gangliet dorsalt. 


Se angaaende den videre udvikling og litteraturen 
foranstaaende afhandling og vor foreløbige meddelelse. 
Siden dennes offentliggjørelse er vore resultater bekræftede 


af Cuullery (9). 


Clavelina. 

Over denne gruppe har Seeliger tidligere (57) anstillet 
undersøgelser, der i flere henseender har ført til andre re- 
sultater end de, der her er meddelt for andre familiers 
vedkommende. I et senere arbeide (60) har han imidlertid 
meddelt, at han efter fornyede undersøgelser, udført under 
gunstigere omstændigheder*) har vundet en anden opfat- 
ning, idet han siger: Teh habe (daher) im Sommer des 
vorigen Jahres eine nochmalige Untersuchung vorgenommen, 
und meine Beobachtungen waren bereits bis auf einen ein- 
zigen Punkt abgeschlossen, als die beiden vorlåutigen Mit- 
theilungen von Hjort und Willey erscheinen, mit denen sie 
im wesentlichsten vollkommen iibereinstimmen*. Eiter denne 
udtalelse der er af stor vigtighed, idet den ogsaa mulig- 
gjør en hensyntagen til Clavelina i den almindelige betragt- 
ning af knopskydningen, tillader jeg mig at forbigaa See- 
ligers ældre arbeide, som jeg dog skal komme tilbage til i 
den generelle del, da vore theoretiske synspunkter i de 
væsentligste punkter støtter hinanden, om de end oprindelig 
er vundne ud fra forskjellige udviklingshistoriske fakta. 


*) Seeliger gjør opmærksom paa, at hans tidligere undersøgelser 
udførtes før den moderne snitteknik. Enhver, der har arbeidet 
med Ascidie-knopperne vil forstaa, hvor vanskelig det under saa- 
danne forhold maa have været at vinde en forstaaelse 1 dette 
kapitel af udviklingshistorien. 


Den norske Nordhavsxepedition. 
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Figs. 9 and 10 on PI. IX, show the earliest stages 
of the further development of the young rudimentary bud. 
Fig. 9 is a view from the left side, tig. 19 from the dorsal 
side. The rudiment of the peribranchial cavity is here 
seen to originate as 2 vesicular evaginations of the inner 
vesicle. 

The dorsal tube is moreover formed here as a tubular 
evagination of the inner vesicle, and from that part of it 
which forms the branehial sac. This presents some diffe- 
renee from the Botryllidæ, where the dorsal tube originated 
in, or rather together with the peribranchial cavity. 

The intestine bulges out as in Botryllus and Pero- 
phora. There may also be seen here, ventrally and pos- 
teriorly, a U-shaped tube, opening at both ends into the 
intestine. This is the rudimentary epicardium. 

Figs. 11 and 12 (Pl. IX) show a more advanced 
stage, where the 2 rudiments of the peribranchial cavity 
have become united, and the dorsal tube behind has de- 
tached itself from the intestine. Fig. 13 shows a still 
older bud, where the branchial stigmata and the oral and 
atrial apertures are formed, and where the dorsal tube 
opens out in front into the branchial gut, and exhibits 
dorsally the thickening for the ganglion. 

For the further development and bibliography, see 
Since 
the publication of the latter, our results have been con- 
firmed by Caulleryy (9). 


the preceding paper, and our preliminary account. 


Clavelina. 
Seeliger (57) has previously made investigations of 
group, which in many respects have led to results 
ditferent from those which have here been given with re- 
gard to other families. In a more recent work, however 
(60), he has stated that after fresh investigations, pursued 


this 


under more favorable conditions*), he has come to a dif- 
ferent conclusion, for he says: ,leh habe (daher) im Som- 
mer des vorigen Jahres eine nochmalige Untersuchung 
vorgenommen, und meine Beobachtungen waren bereits bis 
aut einen einzigen Punkt abgesehlossen, als die beiden vor- 
låufigen Mittheilungen von Hjort und VWilley erschienen, 
mit denen sie im wesentlichsten vollkommen iibereinstim- 
men*. After this statement, which is of great importance, 
as it also renders reference to Clavelina, m the ordinary 
view of budding, possible, I venture to pass over Seeliger's 
earlier work, to which I shall return in the general sec- 
tion, as our theoretical points of view, in the main, support 
one another, although originally obtained from different 
developmental-historical results. 


*) Seeliger points out that his earlier investigations were made be- 
fore the present perfection in the means of making sections was 
arrived at. Anyone who has studied Ascidian buds will under- 
stand how difficult it must have been, under such cireumstances, 
to gain a comprehension of this chapter of their developmental 


history. 


Pyrosoma. 

Knopudviklingen er, som almindelig bekjendt, knyttet 
til den saakaldte ,stolo prolifer*. Denne ikke 
alene et men flere individer, et forhold, der er meget ka- 
rakteristisk for Pyrosoma. Paa pl. X, fig. 1, der er ko- 
pieret efter Seeliger, ser vi 2 Det viser sig da 
altid, at den kuop, der ligger fjernest fra moderdyret er 
mest udviklet. 
stillet sig til opgave at belyse 
nernes anlæg hos de forskjellige 
her til den enkelte knop. 

Denne bestaar altsaa 1 sit første anlæg af en ,ydre 


danner 


knopper. 


Da den foreliggende afhandling alene har 
organudviklingen og orga- 
erupper holder vi os alene 


blære*, moderdyrets epidermis, og en*,1indre blære*, en 
udbugtning af moderdyrets tarmtraktus, altsaa af entoder- 
Organdannelsen er af tidligere forfattere 
Vi følger 


af flere grunde Korschelt og Heiders udmerkede fremstilling 


mal oprindelse. 
beskrevet paa en særdeles eiendommelig maade. 
heraf.  Pae. 1392 siger de: ,An Querschnitten durch junge, 
in der Bildung begriffene Stolonen erkennt man auch be- 
reits zu beiden Seiten des Entodermfortsatzes die Anlagen 
der Peribranchialröhren. Woher diese Anlagen stammen, 
ist bisher nicht genau beobachtet. Da sie jedoch mit ihren 
distalen Enden in einem gewissen Zusammenhang mit dem 
Genitalstrang gefunden werden, so ist Seeliger geneigt, sie 
Seeliger betrachtet 
demnach die Peribranchialröhren in den Kospen der Py- 
im 


von dem letzteren abstammen zu lassen. 


rosomen als mesodermale Gebilde, obwohl dieselben 
Cyathozooid und in den vier ersten Ascidiozooiden un 
Ectoderm Aber auch 
Anlage des Nervenrohres des Knospenstockes soll nach 
Seeliger dem Genitalstrange entstammen. 
Stolonen scheint sich niåmlich das distale Ende des letz- 
teren um die Spitze des Entoderm fortsatzes herum an die 


» Diese obere Parthie des Ge- 


zweifelhaft dem entstammen. die 


An ganz jungen 


obere Seite zu kriimmen.* 
nitalstranges schniirt sich im weiteren Verlaufe der Ent- 
wicklung von dem Genitalstrange ab und wird nach See- 
liger zur Anlage des Nervenrohres.* 


,Nach Seeliger stammen demnach nicht bloss die 
Geschlechtsorgane der Knospen sondern auch die Peribran- 
ehialröhren, das Nervensystem und ein grosser Theil såmmt- 
licher mesodermaler Gebilde von dem Genitalstrange ab. 
Fiir Seeliger hat demnach jene Zellgruppe, whelche wir ein- 
fach als Anlage des Genitalstranges bezeichneten. eine viel 
weitergehende Bedeutung fir die Ausbildung des Stolo 
prolifer. Er bezeichnet sie deshalb auch als Keimstrang 
oder mesodermale Keimmasse*. 

Da jeg ioverensstemmelse med XKorschelt og Heider 
fandt denne fremstilling i høieste grad afvigende ikke alene 
fra de øvrige Ascidiers knopskydning men ogsaa fra almin- 
delige embryologiske synspunkter paabegyndte jeg et stu- 
dium af Pyrosoma, et arbeide som siden er optaget og 
fuldført af frk. Bonnevie. 
sig, at Pyrosoma i ingen 
Jeg har skildret for de 
nærmere detailler og en 


Herved har det da ogsaa vist 
henseende afviger fra det scehema 
øvrige Ascidier.  Angaaende de 
indgaaende diskussion af littera- 
turen henvises til foregaaende afbandling, her vil jeg kun 
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Pyrosoma. 

The bud-development, as is generally 
ciated with the so-called ,stolo prolifer*. 
only one, but several individual animals, 
which is very characteristic of Pyrosoma. 
J, which is copied from Seeliger, we see 


known, is asso- 
This forms not 
a circumstance 
Or Pa 
2 buds. lt in- 
variably appears that the bud lying farthest from the parent 
animal is the most highly developed. As the sole object 
of the present paper. is the elucidation of organic develop- 
ment and the incipieney of the organs in the various groups, 
we will confine our remarks to the one bud. 

This then consists, in its earliest commencement, of 
an ,outer vesicle*, the epidermis of the parent animal, 
and an ,inner vesicle*, an evagination of the intestine of 
the parent animal, and therefore of endodermal origin: 
The formation of the organs has been described by earlier 
writers in a very peculiar manner. For several reasons, 
we will take Korschelt and Heider's excellent account of 
it. On p. 1392, they say: ,.An Querschnitten durch junge, 
in der Bildung begriffene Stolonen erkennt man auch be- 
reits zu beiden Seiten des Entoderm-fortsatzes die Anlagen 
der Peribranchialröhren. —Woher diese Anlagen stammen, 
Da sie jedoch mit ihren 
distalen Enden in einem gewissen Zusammenhang mit dem 


ist bisher nicht genau beobachtet. 


Genitalstrang gefunden werden, so ist Seeliger geneigt, sie 


von dem letzteren abstammen zu lassen.  Seeliger betrachtet 


demnach die Peribranchialröhren in den Knospen der Py- 


rosomen als mesodermale Gebilde, obwohl dieselben im 


Cyathozooid und in den vier ersten Ascidiozooiden 
Ectoderm Aber 


Anlage des Nervenrohres des Knospenstockes soll nach 


un 


zweifelhaft dem entstammen. auch die 


Seeliger dem Genitalstrange entstammen. An ganz jungen 
nåmlieh das distale Ende des letz- 
teren um die Spitze des Entodermfortsatzes herum an die 
,Diese obere Parthie des Ge- 
nitalstranges schniirt sich im weiteren Verlaufe der Ent- 


Stolonen scheint sich 
obere Seite zu kriimmen.* 


wicklung von dem Genitalstrange ab, und wird nach See- 
liger zur Anlage des Nervenrohres.* 

 Nach Secliger stammen demnach nicht bloss die 
Geschlechtsorgane der Knospen sondern auch die Peribran- 
chialröhren, das Nervensystem und ein grosser Theil såmmt- 
licher mesodermaler Gebilde von dem Genitalstrange ab. 
Fiir Seeliger hat demnach jene Zellgruppe, welehe wir ein- 
fach also Anlage des Genitalstranges bezeichneten, eine viel 
weitergehende Bedeutung fir die Ausbildung des Stolo 
Er bezeichnet sie deshalb auch als Keimstrang 
oder mesodermale Keimmasse.* 

As I found, Korschelt and Heider, that tbe 
budding thus described differed very much, not only from 


prolifer. 
with 


that of the other Ascidians, but also as regarded ordinary 
embryological points of view. I began a study of Pyro- 
somd, å work which has since been taken up and completed 
by Miss Bonnevie. It has proved from this that Pyrosoma 
in no way differs from the sehema that I have given for 
the Ascidiaus. For the more minute details, and 
for å thorough discussion of the literature, I will refer to 
the preceding paper, and will here only state the principal 


other 


hovedtrækkene af 
frk. Bonnevies meddelelse. 


meddele knopskydningens forløb, efter 


stoloens videre udvikling 


til 
«hvor knoppen endnu kun sees 
som en liden udbugtning paa moderdyret*. 


Den første antydning 
viser sig særdeles tidlig, 
Peribranchial- 
sækkene anlægges nemlig da ud fra stoloens indre blære 
paa den maade, at dennes epithelværge viser to laterale 
fortykkelser, der siden vokser ud som to laterale epithel- 
plader uden lumen. 

Naar da siden den unge knop er anlagt finder man, 
som tidligere bekjendt, og som ovenfor meddelt efter Hei- 
ders beskrivelse, disse anlæg paa høire og venstre side af 
entodermrøret; kun forbliver de længere tid i forbindelse 
med dette. ,Nerverøret* (dorsalrøret vilde her ikke være 
en helt ud træffende betegnelse) anlægges endnu, før peri- 
branchialsækkens forbindelse med entodermrøret er afbrudt 
ud fra begge de to peribranchialsækanlæg, idet disse for- 
bindes med hinanden ved et rør, der bagtil vokser rundt 
tarmen (se fig. 2, pl. X); og samtidig dermed eller 
delbart derefter dannes anlægget til 2 epitheltappe, der i 


umid- 


form af solide strenge vokser forover og forener sig rundt 
tarmen. Inde i den store cellemasse ved dette forenings- 
punkt dannes nu et hulrum (lumen) endnu, før noget saa- 
dant forekommer i epithelstrengene. Man finder den saa- 
ledes skildrede proces illustreret af figurerne 2 og 3, pl. 
X. Under den videre udvikling løsner nervesystemet sig 
efterhaanden fra sammenhængen med peribranchialsækken 


(fig. 4 og 5, pl. X). 


Udviklingens videre forløb foregaar nu som almindelig 
bekjendt fra tidligere arbeider. —Gangliet 
nerverørets dorsale side (Seeliger) de 2 


afsnøres fra 
anlæg til peribran- 
chialsækken forener sig til dannelsen af cloaken. Nerve- 
systemets 2 rør, der omgiver tarmen trækkes ud til fine 
traade. (Se forøvrig foranstanende afhandling og Korschelt 


og Heiders lærebog). 


Didemnidæ og Diplosomidæ. 


Denne gruppe er blevet studeret af Gegenbuur, Ga- 
nin, Giard, Della Valle (13), Salensky (55) og Caullery 


(9, pag. 101 fig. 
des Didemnidæ). 

Jeg følger her Cuullery's indgaaende undersøgelser og 
henviser angaaende den ældre litteratur til hans arbeide. 


Kap. Sur la morphologie des bourgeons 


I overensstemmelse med tidligere undersøgelser kon- 
staterede Caullery, at hver knop hos Diplosoma getatinosum 
fremgaar af 2 knopanlæg, nemlig en ,bourgeon thoracique* 
og en .bourgeon abdominal*. 

Medens man tidligere mente, at ,bourgeon thoracique* 
fremgik som en udbugtning af tarmtractus, fandt Callery, 
at der hos Diplosomx tindes et distinkt udviklet epicardium, 
og at knopanlægget dannes, idet en udbugtning af dettes 





features in the course of budding, according to Miss Bon- 
nevie's account. 

The first indication of the further development of the 
stolon, appears very early, ,when the bud only appears 
like a slight swelling on the mother animal*. The peri- 
branchial cavities then begin to form from the inner vesiele 
of the stolon, the epithelial walls of that vesicle showing 
two lateral thickenings, which subsequently grow out as 
two lateral, epithelial lamellæ, without a lumen. 

When, later on, the young bud commences to form, 
these rudiments are found, as already known, and as stated 
above from Heider's description, on the right and left sides 
of the endodermal tube; only they remain for a longer 
time in connection with it. The ,nerve-tube* (dorsal tube 
would not be an altogether appropriate term here (origi- 
nates, even before the connection of the peribranchial cavity 
with the endodermal tube is broken off, from the 2 rudi- 
ments of the peribranchial cavity, these being connected 
with one another by a tube which at the back grows round 
the intestine (see Pl. X, fig. 2); and simultaneously, or 
immediately after, the rudiments of 2 epithelial processes 
are formed, which grow forward in the form of solid cords, 
and round the intestine. Within the large mass of 
cells at this point of union, a eavity (lumen) is now formed, 
before anything of the kind oceurs in the epithelial cords. 
The process here deseribed will be found illustrated on 
Pl. X, figs. 2 and 3. During the further development, 
the nervous system detaches itself by degrees from its con- 
nection with the peribranehial cavity (Pl. X, figs. 4 
and 5). 

The further development now proceeds in the manner 
The ganglion is con- 


unite 


generally known from earlier works. 
stricted from the dorsal side of the nerve-tube (Seeliger), 
and the 2 rudiments of the peribranchial cavity unite to 
form the cloaca. The 2 tubes of the nervous system, which 
encirele the intestine, are drawn out into fine filaments. 
(See also the preceding paper, and Korschelt and Heider's 
text-book). 


Didemnidæ and Diplosomidæ. 

This group has been studied by Gegenbaur, Ganin, 
Giard, Della Valle (13), Salensky (55) and Caullery (9, 
p- 101, etc.; Chap. Sur la morphologie des bourgeons des 
Didemnidæ). 

I will here follow Cwullery's minute investigations, 
and direct attention to his work for information regarding 
the earlier literature. 

In accordance with earlier investigations, 
demonstrated that every bud in Diplosoma gelatinosum 
proceeds from 2 bud-rudiments, namely, a ,.bourgeon thora- 


mullery 


cique* and a ,bourgeon abdominal*. 

Whereas it was once thought that the ,bourgeon 
thoracique* appeared as an evagination of the intestine, 
Caullery found that in Diplosoma there is a distinetly de- 
veloped epicardium, and that the bud-rudiment is formed 


n* 


væg afrunder sig til knopanlæggets ,indre blære”, der igjen 
foraarsager en udbugtning af moderdyrets epidermis (,den 
ydre blære*). 

Fra den indre blære dannes nu peribranchialsækken 
som hos de fleste andre Ascidieknopper ved 2? udbugtnin- 
ger, der snart smelter sammen dorsalt til en enkelt peri- 
branchialsæk. —Dorsalrøret dannes som ,,un &deverticule, 
partant du tube epicardique gauche, å la base de la cavité 
branehiale* (pag. 106). 

Cuullery gjør opmerksom paa den store overensstem- 
melse, som denne dorsalrørets dannelse har hos Didemmni- 
derne og den følgende gruppe, der her skal beskrives nem- 
lig gruppen Amaroucium—Polyclénum. Dorsalrøret vokser 
siden sammen med gjælletarmen fortil, gangliet afsnører 
paa rørets dorsale side (se forøvrig næste gruppe). Det 
unge knopanlæg er nu siger Caullery bygget ganske som 
en ung Polyclinum-knop. (Sammenlign min fig. 10, pl. X, 
fig. 1, pl. XI). Fra det høire epicardium vokser der nu 
ud en cylinderformig udbugtning der vokser hen til moder- 
dyrets æsophagus og smelter sammen med dette. Fra 
samme sted (altsaa fra moderdyrets æsophagus) vokser ,le 
bourgeon abdominal* ud som udbugtning der danner knop- 
pens tarmkanal med undtagelse af æsophagus og rectum. 
Knoppens æsophagus dannes altsan af den eylinderformige 
udbugtning af ,le bourgeon thoraciques* høire epicardium, 
og denne forbinder sig med ,le bourgeon abdominal* der- 
ved at det smelter sammen med moderdyrets æsophagus 
paa det sted hvorfra abdominalknoppen vokser ud. Abdo- 
minalknoppen vokser nu igjen hen til moderdyrets rectum 
og vokser sammen med dette, og fra samme sted vokser 
knoppens rectum hen til knoppens peribranchialsæk. 


Ved denne komplicerede udviklingsproces opstaar da 
de mærkelige dobbeltindivider, hvis to tarmtracti indbyrdes 
er forenede i sine æsophageal- og rectalpartier. Se neden- 
forstaaende figurer. 





Fig. 9—11 af Korschelt-Heider efter Della- Valle. 

e = Egestionsaabning, en = Endostyl, i = Ingestionsaab- 
ning, m = Mave (ventrikel), 7 = Centralnervesystem, r = 
Rektum. 


by the rounding off of an evagination of its wall (the in- 
ner vesicle), which, in its turn, occasions an evagination of 
the epidermis of the parent animal (outer vesiele). 

From the inner vesicle the peribranchial ceavity is 
now formed, as in most other Ascidian buds, by 2 evagi- 
nations, which soon coalesce dorsally to a single peribran- 
chial cavity. The dorsal tube is formed as ,un diverticule 
partant du tube épicardique gauche, å la base de la cavité 
branchiale* (p. 106). 

Caullery draws attention to the great similarity that 
the formation of this dorsal tube has in Didemnidæ and 
the group to be next described here, namely Amaroucium 
—Polyclinmum. The dorsal tube subsequently coalesces with 
the branchial sac in front, and the ganglion is constricted 
on the dorsal side of the tube (See also the next group). 
The young bud-rudiment is now, says Caullery, exactly like 
a young Polycimm bud in structure (ef. my PI. X, 
fig. 10 and PI. XI, fig. 1). From the right epicardium 
there now springs å ceylindrical evagination, which grows 
up to the parent-animal's æsophagus, and coalesces with 
it. Out of the same place (that is from the æsophagus of 
the parent animal), grows ,le bourgeon abdominal*, in the 
shape of an evagination which forms the whole of the in- 
testinal canal of the animal, with the exception of the 
æsophagus, and the rectum. The æsophagus of the bud 
is thus formed by the eylindrical evagination of the right 
epicardium of ,le bourgeon thoracique*, which is united to 
yle bourgeon abdominal* by coalescing with the æsophagus 
of the parent animal at the place where the abdominal 
bud grows out. The abdominal bud now grows again up 
to the rectum of the parent animal, and coalesces with it, 
and from the same place, the rectum of the bud grows up 
to the bud's peribranchial cavity. 

By this complicated developmental process arise those 
remarkable double animals, whose alimentary canals are 


mutually united in their æsophageal and rectal regions (see 
figures below). 


Figs. 9—11, from Korschelt and Heider, after Della 
Valle. e=atrial aperture; en = endostyle; ? = oral aperture; 
m = stomach (ventricle); 7 = central organs of the nervous 
system; 1 = rectum. 


Af den givne fremstilling af knopskydningen vil man 
forstaa, at ét individium faar to tarmtrakti, naar kun ab- 
dominalknoppen dannes (teksfigur 11); ligeledes at to thora- 
raldele anlægges. naar alene thoracalknoppen kommer til 
udvikling. 

Hjertet og perikardiet dannes efter Caullery fra en 
udbugtning af epikardiets distale ende. 


Ved disse Caullerys udmerkede undersøgelser er ogsaa 
denne familie bragt i overensstemmelse med de andre. 


Polycliniderne. 

I sin grundlæggende afhandling: ,Ueber die Knospung 
der Ascidien* har Kowalevsky ogsaa behandlet Polyclini- 
derne, idet han studerede Amaroucium proliferum. Som 
nævnt i kap. 2 dannes knopperne derved, at moderdyrets 
postabdomen paatvers deles i 4 å 5 dele, der hver udvikler 
sig til en knop. (Se pl. X, fig. 7 og 8). Knopanlæggets 
indre blære fremgaar da umiddelbart af postabdomens 
sSkillevæg*, der som vi saa i kap. 1 er en fortsættelse af 
epikardiet. Det lykkedes mig at bekræfte dette punkt, idet 


jeg først hos larverne af Amaroucnum roseum fandt anlæg- 


get til epicardiet som en liden dobbelt udbugtning af tarm- 
traktus'æsophagealparti (fig. 6, pl. X), dernæst hos indi- 
vider, der havde gjennemgaaet metamorphose 
fandt epicardiet som et langt rør, der distalt støttede sig 
til pericardiet og centralt indmundede i tarmtraktus ved 
Y-formige forgreninger paa den bekjendte først af van Be- 
neden og Julin beskrevne maade (se pl. X, fig. 9). Idet 
nu epicardiet sterkt forlænges og herunder skyver hjertet 


larvernes 


med dets pericardium ud i en hududbugtning dannes post- 
abdomen, som vi finder den beskrevet af Koialevsky (fig. 
7, pl. X), hvor epicardiet sees i postabdomens midte som 
et ganske fint rør. Det vil herved være bevist, at knop- 
pernes indre blære dannes fra moderdyrets epicardium og 
at «dette er en entodermal dannelse (se pl. X, fig. 8). 
Kowalevskys videre beskrivelse af knopskydningens forløb 
stemmer nu i høi grad overens med det tidligere for andre 
grupper meddelte skema, om den end i flere detailler af- 
viger fra de senere undersøgelser af Pizon (48), forfatte- 
ren (31) og Caullery (9). I det følgende skal jeg først 
meddele knopskydningens forløb efter mine egne undersøgel- 
ser og skal jeg derefter omtale de forskjellige afvigelser. 


Fig. 1, pl. XI og fig. 10, pl. X giver et billede af 
et ungt stadium, der giver os en forklaring over alle de 
første udviklingsprocesser. Man ser, at den ydre blære 
ligesom hos de andre grupper ikke deltager i organernes 
dannelse. Den indre blære undergaar imidlertid flere sam- 
tidigt foldeprocesser. Paa høire og venstre side bugtes de 
Hvad 


der imidlertid her er eiendommeligt er at dorsalrøret bugtes 


2 anlæg til dannelsen af peribranchialsækken ud. 


ud sammen med venstre peribranchialsækanlær (se pl. X, 


From tbe above description of tbis budding, it will 
understood that animal has two intestines when 
only the abdominal bud is formed (text-figure 11); also 
that two thoraeic parts commence to form when only the 
the thoraeic bud is developed. 

The heart and pericardium are formed according to 
Caullery from an evagination of the distal end of the epi- 
cardium. 


be one 


By these remarkably good investigations of Caullery's, 
this family also is brought into harmony with the others. 


Polyclinidæ. 

In his fundamental treatise ,Ueber die Knospung 
der Ascidien*, Kowalevsky has also treated of the Poly- 
clhinidæ, having studied Amaroucium proliferum. As stated 
in Chapter 11, the buds are formed by a transverse division 
of the post-abdomen of the parent animal into 4 or 5 
parts, each of which developes into a bud (se Pl. X, figs. 
7 and 8). The inner vesicle of the rudimentary bud arises 
immediately from the septum of the post-abdomen, which. 
as we saw in Chapter I, is a continuation ot the epicardium. 
I succeeded in confirming the accuracy of this point, having 
first in larvæ of Amaroucium roseum found the rudiment of 
the epicardium as a little double evagination of the æso- 
phageal part of the intestime (P1. X, fig. 6), and then in 
animals that had undergone the larval metamorphosis, I 
found the epicardium as a long tube which rested against 
the pericardium distally, and centrally opened into the ali- 
mentary canal by Y-shaped ramifications in the well-known 
manner first described by van Beneden and Julin (see PÅ. 
X, fig. 9). With the great increase in length of the epi- 
cardium, whereby the heart and its pericardium are pushed 
out into a euticular evagination, the post-abdomen is formed 
as we find it described by Kowalevsky (P1. X, fig. 7), 
where the epicardium is visible in the middle of the post- 
abdomen as a very thin tube. This will serve to prove 
that the inner vesicle of the bud is formed from the epi- 
cardium of the parent-animal, which is an endodermal for- 
mation (see PI. X, fig. 8).  Kowalevsky's further description 
of the course of budding agrees very exactly with the plan 
given previously for other groups, although it differs in 
several details from the more recent investigations of Pi- 
zon (480), the present writer (31) and Caullery (9). I 
will here first describe the course of budding according to 
my own investigations, and will then mention the various 
deviations. 

Pl. XI, fig: I and PÅ. X, fig. 10 illustrate a very 
early stage, which affords us an explanation of all the 
earliest developmental processes. It will be seen that the 
outer vesicle, as in the other groups, does not take part 
in the formation of the organs. The inner vesicle, how- 
ever, undergoes several simultaneous folding processes. On 
the right and left sides, the 2 rudiments for the formation 
of the peribranchial eavity bulge out. The remarkable 
thing here. however, is that the dorsal tube bulges out 


fig. 10). 
per, og bagtil deles den indre blære ved en median sam- 


Tarmtraktus bugtes ud som hos de andre grup- 


menklæbning af den ventrale og dorsale væg i ? rør, der 
dog staar i forbindelse med hinanden bagtil. Tversnitserien 
fig. 2—7, PI. XI illustrerer dette stadium (PI. XT, fig. 1). 
Fig. 2, der er et snit langs linien a—g (fig. 1) viser i sin 
midte gjælletarmen KD, paa dennes sides venstre og høire 
peribranehialsækanlæg, og mellem disse den forreste lukkede 
9 fig. 1), 
Fig. 4 og 5 (langs 
og 1—9, fig. 1) viser til høire hvorledes det 


D 


spids af dorsalrøret. Fig. 3 (langs linien 
viser dorsalrøret som virkeligt rør. 
linierne e—å 
høire peribranchialsækanlæg og til venstre, hvorledes det 
venstre peribranchialsækanlæg og dorsalrøret sammen mun- 
der ud i gjælletarmen. 
ledes at gjælletarmen bagtil gaar over i 2 store rør, knop- 
pens epicardium. Paa fig. 
sees epicardiet som 2 ganske adskilte rør, der dog længere 


Paa disse figurer ser man da lige- 
6 (langs linien :—z, fig. 1) 


bagtil, fig. 7, smelter sammen igjen. 


Man vil ved sammenligning med de tidligere grupper 
forstaa, hvorledes de saaledes beskrevne forhold videre ud- 
vikler sig til det i fig. 11, pl. X afbildede stadium. Dette 
er især karakteristiske derved, at de 2 anlæg til peribran- 
chialsækken smelter sammen, at dorsalrøret væsentlig for- 
længes og især smalner af (trækkes ud) bagtil, medens det 
dog endnu viser en forbindelse med peribranchialsækken og 
gjælletarmen bagtil. Tarmtraktus er 
cardiet 1 sit bagre parti. 

Det fig. 12, pl. X afbildede stadium er nu igjen 
væsentligt ældre. Peribranchialsækkens forbindelse med 
gjælletarmen er helt afsnøret; ligesaa er dorsalrøret bagtil 
skilt fra peribranchialsækken. Derimod har det fortil som 
hos de andre grupper forenet sig med 


vokset, ligesaa epi- 


gjælletarmen, og 
man iagttager paa dets forreste dorsale parti en væsentlig 
fortykkelse til dannelse af gangliet, samtidig med at dets 
bagre parti er trukket ud til et largt fint rør, der paa 
tversnit viser sig encellet. Jeg har nu paa talrige snit- 
serier studeret dorsalrøret paa dette stadium og det har 
med afgjørende sikkerhed vist sig, at fortykkelsen paa dor- 
salrørets dorsale side virkelig afsnører sig til dannelse af 
gangliet. Figurerne S—11, pl. XI, viser enkelte stadier 
fra fortykkelsen, fig. 8, til xangliet er helt afsnøret. fig. 11. 
Specielt er det aldeles bevisende at røret bagtil er encellet, 
og at dette encellede rør fortil fortsætter sig 1 en tydelig 
fortykkelse fit. 8, samt at røret paa ældre stadier, hvor 
gangliet er afsnøret, i hele sin udstrækning viser sig en- 
cellet. 
det af van Beneden og Julin givne sehema ved afsnøring 
fra epicardiet. 
ser herover. 


Anlægget til hjertet og pericardiet danner sig efter 
Jeg har ikke anstillet nærmere undersøgel- 


Kowalevskys tidligere undersøgelser stemmer 1 flere 
æsentlige punkter overens med denne fremstilling; specielt 





together with the left rudiment of the peribranchial eavity 
(see Pl. X, fig. 10). 
other groups, and the inner vesicle is divided behind, by 
a median fusion of the ventral and dorsal walls, into 2 
tubes, which, however, are in communication with one an- 
otber behind. The series of transverse sections, Pl. XI, 
figs. 2—7, illustrates this stage (Pl. XI, fig. 1). In the 
middle of fig. 2, which is a section along the line c—P 
(fig. 1) is the branchial gut KD, at its sides the right and 
left rudiments of the peribranchial eavity, and between 
them, the foremost closed end of the dorsal tube. Fig. 3 
(along the line y—d, fig. 1) shows the dorsal tube as an 
actual tube. Figs. 4 and 5 (along the lines så and 7 
—19, fig. 1) show to the right, how the right rudiment of 
the peribranchial eavity and to the left, how the left rudi 
ment of the peribranehial cavity and the dorsal tube to- 
It will also be 
seen in these figures that the branchial gut divides behind 
into 2 large tubes, the epicardium of the bud. In tig. 6 
(along the line t—x, fig. 1) the epicardium is visible as 
2 quite separate tubes, which, however, again become one 
behind fig. 7. 


The intestine bulges out as in the 


gether open out into the branchial gut. 


By comparison with the preceding groups, 1t will be 
understood the conditions thus deseribed develope 
further into the stage represented on PI. X, fig. 11. The 
especially characteristic features about this are that the 2 
rudiments of the peribranchial cavity coalesce, and that 
the dorsal tube is much longer, and tapers behind, while 


how 


it still communicates there with the peribranchial eavity 
and the branehial gut. The alimentary canal has grown, 
as also the epicardium in its hinder part. 

The stage illustrated on PI. X, fig. 12 is considerably 
more advanced. The eonnection of the peribranchial cavity 
with the branchial gut is completely broken off, while the 
dorsal tube is separated behind from the peribranchial 
cavity. In front, on the other hand, it has become united, 
as in the other groups, with the branchial gut, and on its 
foremost dorsal part may be seen a considerable thicken- 
ing for the formation of the ganglion, while its hinder part 
is drawn out to a long thin tube, which in transverse sec- 
tion appears single-celled. I have studied the dorsal tube 
in this stage in numerous sectional series, and it has ap- 
peared with decisive certainty that the thickening of the 
dorsal side of the dorsal tube is really constricted to form 
the ganglion. PI. XI. figs. S—11, show certain stages 
from the thickening (fig. 8), to the complete constriction 
of the ganglion (fig. 11). It is quite convineing that the 
tube behind is single-celled, and that this single-celled tube 
is continued in front in a distinet thickening (fig. 8), as 
also that the tube, in more advanced stages, where the 
ganglion is constricted appears single-celled throughout its 
length. The rudimeut of the heart and pericardium is 
formed, according to the diagram given by van Beneden 
and Julin by constriction from the epicardium. I have 
made no more detailed investigations on this matter. 

Kowalevsky's earlier investigations agree in several 
essential points with this account, especially with regard 


gjælder det dannelsen af tarmtraktus og peribranchialsæk. 
Nervesystemets og dorsalrørets dannelse bliver imidlertid 
uforstaaelig efter hans fremstilling. 

Pizon 
Cireinalium 
mende med den fremsiilling jeg ovenfor har givet af de 
yngre stadier ved figurerne, pl. X, fig. 10 og 11. Han be- 
negter imldlertid bestemt at dorsalrøret siden differentierer 
sig i ganglion og ,hypophysis*. 


beskrev dernæst (48 a) knopskydningen hos 
concrescens og Åmaroucium aldeles overensstem- 


Han mener derimod, at 
nervesystemet vokser ind i knoppen som en liden fin nerve- 
streng, ,,cordon nerveux embryonnaire*. Han siger, pag. 
128: ,Chez ces deux especes, pas plus que chez les Péro- 
phores, le tube qui constitue organe vibratile embryonnaire 
ne peut étre considéré comme un tube neural primitif, ainsi 
que la fait Kowalevsky. Ce prétendu tube neural de Ko- 
walevsky se différeneie ultérieurement pour produire Torgane 
vibratile, qui n'a rien de nerveux, tandis quau-dessus de 
lui se trouve le véritable cordon nerveux embryonnaire.* 


Da dette spørgsmaal forekom mig af afgjørende be- 
tydning har jeg ligesiden høsten 1892 stadig undersøgt for- 
skjellige Ascidieknopper og hos talrige grupper (Botryllus, 
Botrylloides, Glossophorum, Distaplia, Didemnum og Pyro- 
soma) overbevist mig om, at gangliet virkelig afsnøres. Jeg 
maa derfor paa det bestemteste hævde den opfatning, at 
dorsalrøret virkelig er ,det fælles anlæg for ganglion og 
hypophysis*. I en foreløbig meddelelse til denne afhand- 
ling (33) gjorde jeg opmerksom paa, at heller ikke Pizon 
formaaede direkte at paavise den nervetraad der skal vokse 
ind i knoppen fra moderdyret. Dette væsentlige punkt 
hviler derfor paa theoretiske opfatninger, og imodsætning 
hertil staar mit positive fund, at gangliet virkelig snører 
sig af fra dorsalrøret. 


Min foreløbige meddelse har fuaet en bekræftelse af 
flere forskere, idet Caullery, Ritter og Lefévre hos forskjel- 
lige grupper nøiagtig har iagttaget det samme. 


Betragter man nu knopskydningen hos de forskjellige 
familier fra et sammenlignende synspunkt, saa forekommer 
det mig, at der nu foreligger et saa stort materiale, at det 
Det 


synes fremdeles, at saavel knopanlægget som organudviklin- 


maa være tilladt at drage almindeligere slutninger. 


gen hos alle grupper frembyder saa store overensstemmelser, 
at det bliver os muligt i de vigtigste træk iallefald at op- 
stille et almindeligt 


Schema 


for organudviklingen hos knopperne. 


1) Dette schemas første og vigtigste lov er den, at knop- 
anlæggets ydre blære kun leverer knoppens epidermis, 
medens alle andre organer dannes af den indre blære 
og af de vandrende mesodermeeller. 








to the formation of the alimentary canal and the peribran- 
chial cavity. The formation of the nervous system, how- 
ever, and of the dorsal tube are ineomprehensible according 
to his account. 

Pizon next deseribed (484) budding in Cireinalium 
concrescens and Amarouciwmn, in perfect harmony with the 
account I have given above of the earlier stages on PI. X, 
figs. 10 and 11. 
dorsal tube 
shypophysis*. 
nervous system 


He positively denies, however, that the 
is afterwards differentiated into ganglion and 
He thinks, the other hand. that the 
grows into the bud as a small, fine nerve- 
On p. 128, he 
sQOhez ces deux espeéces, pas plus que chez les Pé- 
rophores, le tube qui constitue lorgane vibratile embryon- 


on 


cord, — ,cordon nerveux embryonnaire*. 
says: 


naire ne peut étre considéré comme un tube neural primitif 
ainsi que Va fait Kowalevsky. Ce prétendu tube neural 
de Kowalevsky se différencie ultérieurement pour produire 
Vorgane vibratile, qui n'a rien de nerveux, tandis qu'au- 
dessus de lui se trouve le véritable cordon nerveux em- 
bryonnaire.* 

As this question appeared to me to be of decisive 
made 
frequent examination of various Aseidian buds; and in 
numerous groups (Botryllus, Botrylloides, 
Distaplia, Didemmm and Pyrosoma), convinced myself 


that the ganglion is actually constricted. 


importance, I have, ever since the autumn of 1892, 
Glossophorum, 


I must therefore 
most positively maintain the theory that tbe dorsal tube 
is really the ,common rudiment of the ganglion and the 
hypophysis*. In a statement preliminary to this treatise 
(Go) attention to the fact that P/zom was also 


unable to show directly the nerve fibre which was said to 


drew 
grow into the bud from the parent animal. This essential 
point rests therefore upon theoretical opinions, and in op- 
position to it stands my actual discovery, that the ganglion 
is really constricted from the dorsal tube. 

My preliminary statement has received confirmation 
from several naturalists, Caullery, Ritter and Lefevre having 
carefully observed the same thing in different groups. 


If budding in the various families be regarded from 
a comparative point of view, it appears to me that we 
now have so much material, that we may be permitted to 
draw general conclusions. It seems moreover that both 
the bud rudiment and the development of the organs pre- 
sent such great similarity in all tbe groups, that it will 
be possible for us, at any rate in the most important 
features to draw up å general 


Schedule 


for the Development of the Organs in the Bud. 


(1) The first and most important law of this sehedule is, 
that the outer vesicle of the bud-rudiment only pro- 
duces the epidermis of the bud, while all the other 
organs are formed from the inner vesicle, and from 
wandering mesoderm eells. 
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"je 


) Den indre blære danner gjælletærmen, 


tarmtraktus, 


peribranchialsækken, epicardiet, hvor dette forekommer, 


antagelig hjertet med pericardiet og dorsalrøret, der 
igjen differentierer sig i ganglion og hypophys:is. 


Disse organer dannes alle ved foldningsprocesser. (Ud- 


bugtninger, afsnøringer, sammenvoksninger af den op- 


rindelig enkle blæreformige membran): 
a) Peribranchialsækken anlægges hos grupperne Pero- 


b) 


d 


== 


phora, Distaplia, Clavelina, Diplosoma, Polyclinum, 
som 2? blæreformede udbugtninger en høire og en 
venstre, af den indre blære, der snart helt afsnøres, 
hvorved Hos 
Pyrosoma vokser der i stoloen fra entodermrøret 
(den indre blære) paa hver side ud 1 epitheltap, 
oprindelig uden lumen, der siden danner anlægget 
til den ene halvdel af peribranchialsækken. Hos 
alle disse grupper vokser de 2 anlæg siden dorsalt 


den indre blære deles i 3 blærer. 


sammen til den sadelformige peribranchialsæk. 


Hos Botrylliderne iforløber udviklingen ,hur- 
tigere*, idet peribranchialsækken med engang bag- 
til og dorsalt afsnøres af den indre blære som en 
sadelformig blære. 

Tarmtraktus vokser altid ud som en blindt endende 
eylinder (hvad Diplosoma og Didemmum angaar, 
da se den specielle beskrivelse). Denne eylinder 
vokser snart hen til eloaken (= peribranchialsæk- 
kens dorsale parti) og munder ud i denne. 

Som et ,dorsalrør* anlægges det fælles anlæg til 
nervesystem og hypophysis. Dorsalrøret vokser hos 
Distaplia, Perophora, Clavelina (?) ud fra den indre 
blæres dorsale parti, hos Didemnum, Diplosoma 
og Polyclinum vokser den ud sammen med det ene 
anlæg til peribranchialsækken fra overgangsstedet 
mellem gjælletarm og epicardium paa den indre 
blære. 


Hos Botryllus vokser det ud fra det sted at 
den indre blære, der danner peribranchialsækkens 
dorsale parti (cloaken). I alle tilfælde altsaa 1 
sidste instans fra den indre blæres dorsalparti. 


Røret vokser overalt ud som en blindt endende 

eylinder i retningen fortil, det vokser snart sammen 
med gjælletarmen og munder der snart ud i denne, 
samtidig med at det bagtil afsnøres. Røret diffe- 
rentierer sig dernæst i ganglion og hypophysis, idet 
gangliet dannes som en fortykkelse af rørets for- 
reste parti, snart dorsalt, 
ventralt. 
Epicardiet anlægges (Polyclinum) af den indre 
blæres bagre parti, idet dette ved en sammenvoks- 
ning af blærens ventrale og dorsale væg deles i 2 
rør, der dog forbliver i forbindelse bagtil. 


snart lateralt, snart 








(2) 


(3) 


The inner vesicle forms the branchial gut, the alimen- 
tary canal, the peribranchial cavity, the epicardium, 
where that organ occurs, probably the heart and the 
pericardium, and the dorsal tube, which in its turn is 
differentiated into the ganglion and the hypophysis. 
These organs are all formed by folding processes (eva- 
gination, constriction, coalescence of the original simple 
vesieular membrane). 


a) 


b) 


d) 


The peribranchial cavity commences in the groups 
Perophora, Distaplia, Clavelima, Diplosoma and 
Polyclinum, as two vesicular evaginations, one right 
and one left, of the inner vesicle, which are soon 
completely constricted, whereby the inner vesicle 
is divided into three. In the stolon of Pyrosoma, 
there grows out on each side of the endodermal 
tube (the inner vesicle), an epithelial process, ori- 
ginally without a lumen, which subsequently forms 
the rudiment of one half of the peribranchial ca- 
vity. In all these groups, the 2 rudiments after- 
wards grow together dorsally to form the saddle- 
shaped peribranchial sae. 

In Botryllide, the development proceeds more 
rapidly, the peribranchial eavity being constricted, 
behind and dorsally at the same time, from the 
inner vesicle, as a saddle-shaped vesiele. 

The alimentary canal always grows out as a cæ- 
cally ending eylinder (concerning Diplosoma and 
Didemnum, see the special description). This ey- 
linder soon grows up to the eloaca (= the peribran- 
chial cavity's dorsal part), and opens into it. 

The common rudiment of the nervous system and 
the hypophysis commences as å ,dorsal tube*. 
The dorsal tube im Distaplia, Perophora and Cla- 
velina (2?) grows out of the dorsal part of the inner 
vesicle; in Didemnum, Diplosoma and Polyclinum, 
it grows out together with the one rudiment of 
the peribranchial cavity from the place of transition 
between the branchial gut and the epicardium on 
the inner vesicle. 

In Botryllus, it græws out from that place on 
the inner vesicle which forms the dorsal part of 
the peribranehial eavity (cloaca), in all cases there- 
fore eventually from the dorsal part of the inner 
vesicle. 

The tube always grows out as a blind-ending 
eylinder in an anterior direction, and soon coales- 
ces with tbe branchial gut. into which it then 
opens, being at the same time constricted behind. 
The tube is thereupon differentiated into ganglion 
and hypophbysis, the ganglion being formed as a 
thickening cf the front part of the tube, sometimes 
dorsally, sometimes laterally, sometimes ventrally. 
The (Lolyclinum) in the 
hinder part of the inner vesicle, which by a eoales- 


epicardium originates 
cence of the ventral and dorsal walls of the vesicle, 
is divided into 2 tubes, which, however, remain 
connected behind. 


e) Hjertet og pericardiet anlægges hos Botryllus som 
afsnøring af en cellehob af den indre blæres ven- 
trale parti. Hos Polycliniderne dannes organerne 
fra epicardiet, de synes altsaa altid i sidste instants 
at fremgaa af den indre blære. 


Der foreligger imidlertid flere meddelelser om, 
at organerne dannes af vandrende mesodermeeller, 
og forfatteren vover ikke at udtale sig bestemt om 
dette spørgsmaal. 

f) Ingestions- og egestionsaabningen dannes ved sam- 
menvoksninger mellem epidermis og den indre blære; 
gjællespalterne ved lokale sammenvoksninger mellem 
gjælletarm cg peribranchialsækkens viscerale blad. 
Karakteristisk er for knopskydningen, at gjælle- 
spalterne straks anlægges i bestemte rækker. 


4) Generationsorganer og bindevævsceller vandrer, forsky- 
ves ind fra moderdyret. Musklerne dannes alle af 
vandrende celler. 

Angaaende generationsorganerne se under Botryl- 
lidæ. 








e) The heart and the pericardium commence in Bo- 
tryllus as a constriction of a mass of cells from 
the ventral part of the inner vesicle. In Polycli- 
nideæ, the organs are formed from the epicardium. 
They therefore seem eventually always to originate 
in the inner vesicle. 

There are however several statements as to 
the formation of the organs from wandering meso- 
derm-cells, and the present writer does not venture 
to give a decided opinion upon this question. 

f) The oral and atrial apertures are formed by the 
coalescence of the epidermis and the inner vesiele; 
the branchial stigmata by local coalescences of 
the branehial sac and the visceral layer of the 
peribranchial cavity. It is eharacteristic of budding 
that the branchial stigmata are in decided rows 
from the commencement. 

(4) The generative organs and eonnective tissue cells wan- 
der, are pushed in from the parent animal. The mus- 
cles are all formed from wandering cells. 

Concerning the generative organs, see under the 
head Botryllidæ. 
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Kap. 4. 
Sammenligning mellem larve- og knopudviklingen. 


Enhver sammenligning mellem larvernes og knopper- 
nes dannelse tager naturlig sit udzangspunkt i de to udvik- 
lingsmodis første stadier. anlæg. Det viser sig da umiddel- 
bart, at det befrugtede æg. af hvilket larven dannes, ingen 
lighedspunkter frembyder med knopanlægget, som vi i kap. 
2 skildrede som to concentriske blæreformede epithelmem- 
braner. 

Derimod synes ved første betragtning de første larve- 
stadier specielt gastrulastadiet at frembyde 
En 
har vel derfor ogsaa, skjønt det kun sjelden er udtalt, 
foresvævet de fleste forfattere, 
tivering kalder knopanlæggets indre blære ,entodermen* 
og den ydre blære ,ektodermen*. De hosstaaende tekst- 
figurer 12 og 13 viser to saadaune unge stadier i median- 


stor lighed med 


det ganske unge knopanlæg. saadan sammenligning 


naar de uden nærmere mo- 


smit, fig. 12 en gastrulalarve, fig. 13 et ungt knopanlæg. 
Begge er orienterede paa samme maade i forhold til det 
senere individs længdeakse. 





Fig. 12 af Korschelt-Hei- | Fig. 18 Hjort (31) pl. 37, 
der efter van Beneden og | fig. 9. 
Julin. B-s = Branchialsæk, gjælle- 


b = Blastoporus, ch = Chorda- 
anlæg, ec = Ektoderm, en = 
Entoderm, 2 = Anlægget til 
centralnervesystemet. 





tarm, Pbe = Peribranchialsæk 
hos moderdyret, ep = Epider- 
mis, F = Forbindelse mellem 
moderdyr og knop, Kn = 
Knopanlæg, K-I = Indre blæ- 
re, K-Y = ydre blære. 





General Nection. 


IV. 


and Bud Development. 


Chapier 
Comparison between Larval 


Every comparison between the formation of the larva 
and the bud naturally starts from the earliest stages of 
the two modes of development, viz. the rudiments. It then 
immediately appears that the impregnated ovum from which 
the larva is formed has no points of resemblance to the 
rudiment of the bud, which we deseribed in chapter II as 
two concentric, vesicular, epithelial membranes. 

It seems, on the other hand, at first sight, as if the 
arliest larval stages, especially the gastrula stage, show å 
great resemblance to the very young rudimentary bud. 
Such a comparison has therefore, though seldom expressed, 
probably been in the minds of most writers, when they, 
without further explanation call the rudimentary bud's in- 
ner vesicle, ,the endoderm*, and its outer vesicle, ,the 
ectoderm*. 
such early stages in median section, — fig. 12, a gastrula 
larva, fig. 13, å young bud-rudiment. Both are placed in 
the same way in relation to the long axis of the future 
animal. 


The accompanying figs. 12 and 138 show two 


B-S 


Iden 2 
and Heider, 


Fie. 18 Hjort (31), Pl. 37, 
fig. 9. 


from 


Korschelt | 
after van Bene- 


den and Julin. 
b = blastopore: ch = rudiment 


| 
of the chorda: ec = ectoderm: | 


A 3 | 
en = endoderm:; n = rudiment | 
of the central organs of the 





nervous sy stem. 


B-s = branchial sae, branchial 
gut; Pbe = peribranehial ca- 
vity of the parent animal; 
ep =epidermis; F'= connection 
between the parent animal 
and the bud; An = bud-rudi- 
ment; A-/ = inner vesicle; 
K-Y = outer vesicle. 


Disse to udviklingsstadier, der begge danner det ud- 
gangsstadium, hvorfra organdannelsen begynder, viser utvivl- 
somt en vis formlighed. De bestaar begge af to epithel- 
blærer, af hvilke i begge tilfelde den ydre danner dyrets 
epidermis og den indre dyrets tarmtraktus. 


Ved en grundigere betragtning viser det sig imidlertid, 
at hermed ogsaa alle lighedspunkter er nævnt. 

Undersøger vi nemlig først og fremst, hvorledes de 
to udviklingsanlæg dannes, saa saa vi i kap. 1, at gastrula- 
stadiet fremgaar ved æggets gastrulation, og vi gjenkjender 
i dets to blærer de to primære kimblade, ektodermen og 
entodermen, medens knopanlægget altid dannes af mere 
eller mindre udviklede organer hos moderdyret. Knopan- 
læggets ydre blære viste sig i kap. ? altid at være en ud- 
bugtning af moderdyrets hud, der ikke er identisk med 
larvens ektoderm, fordi den er sterkt differentieret ov for- 
synet med et tykt celluloselag. 
pens indre blære fra larvens entoderm. 


Ikke mindre afviger knop- 
Vi saa 1 kap. 2, 
at den indre blære kan anlægges fra forskjellige organer, 
hos Distaplia fra tarmtraktus,*) hos Amaroucium fra epicar- 
diet, hos Botryllis fra peribranchialsækken. End større 
viser sig forskjellen at blive derved, at peribranchialsækken 
hos larverne efter de allerfleste forskeres samstemmige re- 
sultater anlægges fra ektodermen hos larverne.  Heraf drog 
Jeg nemlig den slutning, at knopanlæggets indre blære 
saaledes oprindelig fremgaar af larvens ektoderm hos fami- 
lien Botryllidæ, og sammenligningen mellem knoppens indre 
blære og gastrulastadiets entoderm bliver da — ud fra 
kimbladlærens synspunkter — iallefald for Botryllidernes 
vedkommende en umulighed. 


Sammenligner man nøiere de to stadiers bygning, da 
findes ogsaa her væsentlige forskjelligheder. Foruden at 
knopanlæggets ydre blære som ovenfor nævnt er en høit 
differentieret epidermis med en celluloseschicht, saa er ogsaa 
den indre blære meget forskjellig fra larvens entoderm. 
Specielt bliver kontrasten stor hos de familier, der har 
meget blommerige æg, som f. eks. Distaplia, hvor entoder- 
men bestaar af store blommerige celler, medens knoppens 
indre blære er en liden laveellet epithelmembran. 


De foregaaende kapitler har nu ogsaa givet os mate- 
rialet til at bevise, at de to udviklingsmodi under senere 
stadier gjennemløber en vidt forskjellig udviklingsproces. 

Under embryonaludviklingen fandt vi saaledes, at ga- 
strulastadiets ydre blære, den primære ektoderm*, hos larven 
danner følgende organer: 

1) Epidermis. 

2) Centralnervesystem, indbefattende larvehjerne, ganglion 
og hypophysis. 

5) Peribranchialsæk. 

Derimod dannede gastrulastadiets indre blære, ,ento- 
dermen* senere: 


*) se note pag. 21. 
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These two stages of development, which each form 
the starting-point for the formation of the organs, undoubt- 
edly exhibit a certain similarity of form. They each con- 
sist of two epithelial vesicles, the outer one in both cases 
forming the epidermis, and the inner, the alimentary canal 
of the animal. 

On a closer consideration, it proves, however, that 
the similarity ends here. 

If we first of all enquire into the manner in which 
the two developmental rudiments are formed, we see, as 
in Chapter I, that the gastrula stage is produced by the 
gastrulation of the ovum, and we recognise in its two vesi- 
cles the two primary germ-layers, the ectoderm and the 
endoderm, while the bud-rudiment is always formed from 
more or less highly developed organs in the parent-animal. 
The outer vesicle of the rudimentary bud was proved in 
Chapter IL to be invariably an evagination of the skin of 
the parent animal, which is not identical with the ectoderm 
of the larva, because it is highly differentiated, and fur- 
nished layer of cellulose. The inner vesicle 
of the bud differs im no less å degree from the endoderm 
of the larva. We saw in chapter IT that the inner vesiele 
can originate in varisus organs, in Distaplia, im the ali- 


with a thick 


mentary eanal*); in Amaroucwum, in the epicardium; in Bo- 
tryllus, in the peribranchial cavity. The difference appears 
still greater from the peribranchial cavity in the larva, 
according to the unanimous results of nearly all naturalists, 
originating in the ectoderm. From this I drew the con- 
clusion that the inner vesicle of the bud-rudiment originally 
proceeds from the ectoderm of the larva in the family 
Botryllidæ, and the comparison between the inner vesicle 
of the bud and the endoderm of the gastrula stage then 
becomes, from the germ-layer theory point of view, at any 
rate as regards Botryllide, an impossibility. 

If we compare the structure of the two stages more 
minutely, essential differences will also be found here. 
Besides the outer vesicle of the bud rudiment being, as 
before mentioned, å highly differentiated epidermis with a 
cellulose layer, the inner vesicle is also very different from 
the larva's endoderm. The contrast is especially great in 
those families where the yolk of the ovum is very abun- 
dant, as for instance in Distaplia, where the endoderm 
consists of large, abundantly-yolked eells, while the inner 
vesicle of the bud is å small, low-celled, epithelial membrane. 

The foregoing ehapters have also given us material 
to prove that the two ways of development, during later 
stages, go through very different developmental processes. 

Thus, during the embryonal development, we found 
that the outer vesicle of the gastrula stage, ,the primary 
ectoderm*, forms, in the larva, the following organs: 

(1) The epidermis. 

(2) The central organs of the nervous system, including 
the larval brain, ganglion & hypophysis. 

(3) The peribranchial eavity. 

On the other hand, the inner vesicle of the gastrula 
stage, the endoderm, subsequently forms: 


*) See note, p. 21. 








1) Tarmtraktus. 
Chorda. 
3) Mesoderm (muskler, vandreceller, kjønsceller). 


Epicardium. 
Hjerte med pericardium. 
Betragter vi nu knopskydningen, saa viser det sig, at 


knopanlæggets ydre blære intet andet danner end 


epidermis, 
medens den indre blære anlægger: 
1) Tarmtraktus. 
2) Bpicardium. 
3) Hjerte med pericardium. 
4) Peribranchialsæk og 
5) Centralnervesystem (ganglion og hypophysis). 

Fra hvilket synspunkt maa derfor end betragter an- 
læggene til de to udviklingsmodi, gastrula og knopanlæg, 
saa kommer vi til det resultat, at de helt og holdent er 
forskjellige dannelser, og er det derfor i høieste grad uhel- 
digt og forvirrende, naar de fleste forfattere uden videre 
benytter navnene ektoderm og entoderm om knopanlæggets 
to blærer. I det følgende vil jeg derfor stadig benytte de 
indifferente udtryk ,indre" og ,ydre blære*, der alene be- 
tegner deres forhold i rummet til hinanden, og intet udsiger 
angaaende deres dannelsesmaade. 
benytte begreberne ektoderm og entoderm om de ved ,.ga- 
strulationen dannede epithelblade* hos ægget. 


Samtidig vil jeg da alene 


Den ovenfor anstillede sammenligning mellem embryo- 
naludviklingen og knopdannelsen gav os imidlertid ikke 
alene det resultat, at anlæggene var forskjellige, men ogsaa 
det, at den videre udvikling forløber paa en forskjellig 
maade. 

Af de ovenforstanende schemaer for organdannelsen 
ud ifra de to anlæg vil det først og fremst bemerkes, at i 
det ene sehema for knopudviklingen findes ikke alle de 
samme organer opført som i schemaet for den embryonale 
udvikling. 

Det er jo ogsaa almindelig kjendt at Asecidielarven 
besidder visse ,larvale* organer, der overhovedet ikke kom- 
mer til anlæg hos knoppen paa noget stadium, og som 
larven igjen mister under metamorphosen. 


Saadanne organer er 
Halen 
med dens chorda dorsalis, 

rudimentære nervestreng, 

rudimentære entodermstreng og 

muskulatur. 


Den larvale hjerne (,Sinnesblase*. ,Vösicule céré- 
brale*). 

Ogsaa mesodermen kan paa en vis maade henføres 
hid; thi den kommer ikke til dannelse i knoppen saaledes 
som hos larven, hvor den afspaltes af entodermen; men 
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(1) The alimentary canal. 

(2) The notochord. 

(3) The mesoderm (muscles, wandering cells, generative 
cells). 

(4) The epicardium. 

(5) The heart with the pericardium. 
When we consider budding, it appears that the outer 

vesicle of the rudimentary bud forms nothing but 


The epidermis; 
while the inner vesicle forms: 
(1) The alimentary canal. 
(2) The epicardium. 
(8) The heart with the pericardium. 
(4) The peribranchial cavity. 
(5) The central organs of the nervous system (ganglion 
and hypophysis). 

From whatever point, therefore, we regard the rudi- 
ments of the two modes of development, the gastrula and 
the bud-rudiment, we come to the conelusion that they 
are entirely different formations; and it is therefore ex- 
tremely unfortunate and confusing, when most writers simply 
make use of the terms ,ectoderm* and ,endoderm*, with 
reference to the two vesicles of the rudimentary bud. In 
the following, I shall therefore employ the neutral expres- 
sions pinner vesicle* and ,outer vesicle*, which only indi- 
cate their relations in space to one another, and asserts 
nothing concerning their manner of formation. At the 
same time, I shall only make use of the terms ,ectoderm* 
and ,endoderm* concerning the epithelial layers formed by 
the gastrulation of the egg. 

The above comparison between the embryonic deve- 
lopment, and the formation of the bud brought us not only 
to the conelusion that the rudiments were different, but 
also that the further development proceeds in a different 
manner. 


From the above schedules for the formation of the 
organs from the two rudiments, it wili first of all be 
noticed that the organs in the sechedule for the embryonic 
development, are not all enumerated in the schedule for 


bud development. 


It is also generally known that the Aseidian larva 
possesses certain ,larval* organs which do not originate 
in the bud in any stage, and which the larva again loses 


during metamorphosis. 


These organs are: 
The tail, 
with its chorda dorsalis. 
rudimentary nerve-cord, 
rudimentary endoderm cord and 
musculature. 


the larval brain (Sinnesblase*, ,, Vésicule cérébrale*). 


The mesoderm can also in a certain way be referred 
to this, for it does not come to formation in the bud in 
the same way as in the larva, where it is separated from 


den føres ind i knoppen fra moderdyret som vandrende 
bindevævsceller (Se fig. 13). 

Dette forhold, at enkelte organer, der forekommer 
hos larven, ikke anlægges hos knoppen, har ført til, at man 
har kaldt kuopskydningen en forkortet larveudvikling.  Saa- 
ledes siger van Beneden og Julin (38, pag. 323): ,Mais il 
est ineontestable, que létude de la larve seule peut fournir 
des données certaimes pour linterprétation des processus 
génétiques primitifs: evolution du bourgeon est plus di- 
recte*. Dette udtrykkes ogsaa almindelig saaledes: knop- 
udviklingen er ikke i den grad som larveudviklingen en 
rekapitulation af den fylogenetiske udvikling. 
siden tilbage til dette punkt 

Knopudviklingen lader imidlertid ikke helt 
forklare som en ,.kortere embryonaludvikling*. 


Vi kommer 


SsIg ud 
Ogsaa den 
maade, hvorpaa organerne dannes, viste sig nemlig efter 
de specielle kapitler at være væsentlig forskjellig hos knop 
og larve. 

Den største interesse ved en saadan sammenligning 
er knyttet til nervesystemet og peribranchialsækkens dan- 
nelse i de 2 udviklingsmodi. 

Vi saa, at centralnervesystemet og hypophysis hos 


larverne fremgik af medullarrøret, en dannelse hvis anlægs- 


maade er almindelig kjendt paa grund af de store ligheder 
det viser med centralnervesystemets dannelse hos hvirvel- 
dyrene (se forøvrig pl. XII, fig. 1 og 2 samt de i kap. I 
optagne tekstfigurer Medullarrøret er altsaa en ren ek- 
todermal dannelse, det fremgaar af gastrulastadiets ,.ydre 
Vi saa dernæst ved beskrivelsen af de paa pl. XIT 
afbildede figurer, at medullarrøret under den videre udvik- 


blære*. 


ling sondrede sig i den larvale hjerne med dens sandse- 
organer (tilhøire), det blivende ganglion (dannet ved fortyk- 
ning af medullarrørets venstre væg) og hypophysen, der 
repræsenterer medullarrøret i meget rudimentær form, efterat 
Hvorledes 
denne sidste udviklingsproces foregaar fremgaar instruktivt 
af pl. XIT. Man ser fig. 8, at medullarrøret fortil ender 
blindt, fig. 5 og 6 at det er vokset sammen med gjælle- 
tarmen (dennes formtarmparti) og fig. 7 at røret kommuni- 
cerer med gjælletarmen. 
endvidere gangliets og hjerneblærens successive udvikling. 
Ved at sammenholde fig. 7 med fig. 8 forstaar man, hvor- 
ledes det blivende centralnervesystem under metamorphosen 
dannes af det larvale centralnervesystem. idet nemlig hele 
slarvehjernen* afsnøres og resorberes. 


hjerneblæren og ganglion har løst sig fra det. 


Figurerne 6. 7 og 8 demonstrerer 


Væsentlig anderledes 
dannelse hos knopperne. Her dannes det ikke af anlæggets 
ydre blære men af den indre. TIstedetfor at være en ind- 
bugtning, som hos larverne, er det en udbugtning af den 
indre blære. 


var nu centralnervesystemets 


Sammenligningen mellem de forskjellige asci- 
diegrupper viste, at anlægget til centralnervesystemet, som 
vi her med et indifferent navn kaldte ,.dorsalrøret* efter 
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the endoderm; but it is brought into the bud from the parent 
animal as wandering connective-tissue cells (see fig. 13). 

The cireumstance that of certain organs oceurring in 
the larva, there no rudiments in the bud, has led to 
budding being ealled a shortened larval development. Thus 
van Beneden and Julin (83, p. 3283) say: , Mais il est in- 
eontestable que l'étude de la larve seule peut fournir des 
données certaines pour linterprétation des processus géné- 
tiques primitifs: l'évolution du bourgeon est plus directe". 
This may generally be expressed: bud development is not, 
to such an extent as larval development, a recapitulation 
of the phylogenetic development. We shall return to this 
point later on. 


are 


Bud developmeut does not, however, admit of being 
interpreted entirely as a shorter embryonic development. 
The way too, in which the organs are formed appeared, 
as shown in the special chapters, to be essentially different 
in bud and larva. 

The greatest interest in such a comparison is atta- 
ched to the formation of the nervous system and the peri- 
branchial cavity in the two modes of development. 

We have seen that the central organs of the nervous 
system, and the hypophysis in the larva proceed from the 
medullary tube, a formation of which the manner of origi- 
18 generally known on account of its great resem- 
blance in some points to the formation of the central organs 
of the nervous system in vertebrate animals (see also PI. 
XII, figs. 1 and 2; and the text-figures in Chapter I). 
The medullary tube is thus a purely ectodermal formation, 
proceeding from the outer vesicle of the gastrula stage. 
We then saw by the deseription of the figures on Pl. XII, 
that the medullary tube, during its further development, 
was divided into the larval bram with its organs of sense 
(on the right), the permanent ganglion (formed by the 
thickening of the left wall of the medullary tube) and hy- 
pophysis, which represents the medullary tube in a very 
rudimentary form, after the cerebral vesicle and the 
ganglion have detached themselves from it. How this last 
developmental process takes place will be at once seen 
from Pl. XII. Fig. 3 shows that the medullary tube ends 
cæcally in front; figs. 5 and 6, that it has coalesced with 
the branchial gut (the fore-gut part); and fig. 7 that the 
tube communicates with the branchial gut. Figs. 6, 7 and 
8 further demonstrate the successive development of the 
ganglion and the cerebral vesicle. 


nating is 


By comparing fig. 7 
with fig. 8, it will be understood how the permanent cen- 
tral organs of the nervous system during metamorphosis 
are formed from the central organs of the nervous system 
in the larva, the whole of the larval brain being eonstrieted 
and absorbed. 

The formation of the central organs of the nervous 
system in the bud is essentially different. They are not 
there formed from the outer, but from the inner vesicle of 
the rudiment. Instead of being an invagination, as in the 
larva, they are an evagination of the inner vesicle. Com- 
parison between the various Ascidian groups showed that 
the rudiment of the central organs of the nervous system, 


dets situs, anlægges noget for:kjellig hos hver familie; saa- 
Jedes dannedes det hos Distaplia som en median udbugt- 
ning af den indre blæres dorsalparti, hos Amaroucim 
amlagdes det sammen med venstre peribranchialsækanlæg, 
hos Botryllus sammen med det hele sadelformige peribran- 
chialsækanlær (Pyrosoma, se den specielle beskrivelse). 
Disse forskjellige mindre afvigelser er dog af liden betyd- 
ning. Overalt er det væsentlige 1) at centralnervesystemet 
overhovedet anlægges som et rør, 2) at det indeholder an- 
lægget for det blivende ganglion og hypophysis (men ikke 
for nogen larvehjerne), 3) at det fremgaar som en udbugt- 
ning af den indre blære. Denne udbugtning vokser overalt 
bagenifra forover først som en blindt endende cylinder, 
vokser saa sammen med gjælletarmen fortil, afsnøres igjen 
bagtil og synes saa, idet det snart kommunicerer med gjælle- 
tarmen, at danne en bagover rettet udbugtning af denne. 
Ligesom hos larverne afsnøres gangliet fra en af det rør- 
formige anlævs vægge, og saasnart dette er skeet er dermed 
ogsaa røret omdannet til hypopbysis. 


Forskjellighederne i de to udviklingsmodi viser sig 
derfor væsentlig at bestaa i følgende: 
1) Udviklingen er mere compliceret (,længere*) i larve- 
udviklingen end i knopudviklingen. 
2) Anlægget tager sin begyndelse fra et andet sted, en 
anden del i knopanlægget end 1 det embryonale anlæg. 


Saa store end afvigelserne nu er hos kuopper og lar- 
ver san findes der dog ogsaa her lighedspunkter. Jeg 
fremhæver saaledes: 

1) Anlægget til centralnervesystemet er baade i knop 
og larve rørformigt (medullarrøret, dorsalrøret). 2) Dette 
anlæg differentierer sig vistnok paa meget enklere maade 
hos knopperne end hos larverne, idet ikke larvehjernen 
overhovedet kommer til dannelse. men de dele af central- 
nervesystemets organer, der er de blivende hos det udvok- 
sede dyr, nemlig det blivende ganglion og hypophysis, de 
differentierer sig ud fra det rørformige anlæg paa samme 
maade i knop- og larveudviklingen. 5) Det rørformige an- 
læes forbindelse med gjælletarmen (flimmergruben) opstaar 
baade i knop og larve secundært ved sammenvoksning. 


Aldeles de samme love finder vi nu for peribranchial- 
sækkens dannelse. 


Hos larverne saa vi, at peribranehialsækken anlagdes 
af 2 dorsale indbugtninger af ektodermen. Med sikkerhed 
fremgik dette af litteraturen og egne undersøgelser for de 
fleste grupper og Pizons aivigende resultater for enkelte 
andre gruppers vedkommende fandt vi iallefald foreløbig 
uantageligt af theoretiske zrunde. Hos knopperne forholdt 
det sig imidlertid paa den maade, at peribranchialsækken 
overalt dannedes ved udbugtning af den indre blære, hos 


which we here called by the neutral name, .,.dorsal tube*, 
on account of its position, commences somewhat differently 
in each family. Thus im Distaplia, it is formed as åa me- 
dian evagination of the dorsal part of the inner vesicle; 
in Amaroucium, it commenees together with the left rudi- 
ment of the peribranchial cavity; in Botryllus, together 
with the whole saddle-shaped rudiment of the peribranchial 
(For Pyrosomt, see the special description). These 
various smaller deviations are, however, of little importance. 


cavity. 


The most important facts in all cases are (1) that the 
central organs of the nervous system commence as a tube, 
(2) that they contain the rudiment of the permanent gan- 
glion and hypophysis (but not of any larval brain), (83) 
that they are formed as an evagination of the inner vesi- 
cle. This evagination always grows from behind forwards, 
at first as a blind-ending eylinder; it tben coalesces with 
the branehial gut in front, is again constricted behind, and 
then as it soon forms å communication with the 
branehial gut, to form a backward-directed evagination of 
the latter. As in the larva, the ganglion is canstricted 
from one of the walls of the tubular rudiment, and when 


seems, 


this has taken place, the tube is thereby converted into 

the hypopbysis. 

The differences between the two modes of development 
prove therefore to be as follow: 

(1) The development is more complicated (,longer*) in 
the larval than in the bud development. 

(2) The rudiment starts from another place, from two 
different parts in the bud-rudiment and in the embryo- 
nal rudiment. 

Great as are the differences between buds and larvæ, 
there are points of resemblance to be found here too. Of 
these may be mentioned: 

(1) The rudiment of the central organs of the nervous 
system is tubular both in the bud and in the larva (the 
dorsal tube, the medullary tube). 
is true, differentiated in a far simpler manner in the bud 
than in the larva, the larval brain generally not coming 
to formation; but those parts of the central organs of the 
nervous system that are permanent in the full-grown ani- 


(2) This rudiment is, 16 


mal, — the permanent ganglion aud hypophysis, — are 
differentiated from the tubular rudiment in the same man- 
(8) The con- 
nection of the tubular rudiment with the branchial gut 
(dorsal tuberele) arises both in bud and larva secondarily 
by ceoalescence. 


ner in both bud and larval development. 


We now find exactly the same laws for the formation 
of the peribranchial eavity. 


We saw that m the larva, the peribranchial cavity 
originated in 2 dorsal invaginations of the ectoderm. This 
appeared with certainty from the literature, and from my 
own personal investigations with regard to the greater 
number of groups; while Pizon's different results we found, 
for the present at any rate, to be inadmissible on theore- 
tical grounds. 
peribranehial eavity was always formed by evagination of 


In the buds, however, it appeared that the 


de fleste 


grupper som 2 udbugtninger, hos Botryllus som 
en enkelt udbugtnine. 

Vi finder her igjen den samme grundforskjel: hos 
larven dannes et organ af ektodermen, hos knoppen af den 
indre blære. Organets videre udvikling frembyder imidler- 
tid store lighedspunkter; de ? anlæg smelter sammen til 
en enkelt blære, der saa sadelformig breder sig ud over 
gjælletarmen. I mit tidligere arbeide har jeg betegnet det 
som en afkortning i udviklingen hos Botryllide-knopperne 
at peribranchialblæren straks anlægges som en enkelt blære 
og ikke af 2, der siden smelter sammen. Som en saadan 
afkortning kan det ogsaa betragtes, at medens gjællespal- 
terne i larveudviklingen anlægges paa en kompliceret maade, 
først 2 sder videre deler sig (se Willeys udmerkede under- 
søgelser [GG]). optræder gjællespalterne i knopudviklingen 


fra første øieblik 1 rækker. 


OQgsaa tarmtraktus viser et andet forhold i knop- og 
larveudviklingen. Hos larverne findes der rudimentære an- 
læg (hal:ns rudimentære entodermstreng), og rectum betrag- 
tes af van Beneaen og Julin som en nydamnmelse. Hos 


knopperne vokser hele tarmtraktus ud som en liden blindt - 


endende eylinder fra den indre blære af. 


Hjertet med pericardiet og epicardiet synes i alt 
væsentligt at dannes paa lignende maade hos knopperne og 
larverne, idet begge organer udgaar fra gjælletarmeu (hos 
knopperne = den midtre af de 3 blærer, hvori den indre 
deles). 

Vor betragtning af knopudviklingen hos Ascidierne 
fører os da til at opstille følgende love: 

1) Knopudviklingen viser sig i mange henseender som en 
forkortet udviklingsproces. Halen (med chorda, musku- 
latur, rudimentær entodermstreng), hjerneblæren (med 
sandseorganer) anlægges ikke. Gjællespalterne anlæg- 
ges paa enklere maade. 
2) De øvrige organer anlægges ud fra et anlæg der saa- 
vel fra et morphologisk som et histologisk synspunkt 
er saaledes bygget, at det ikke svarer til noget af de 
embryonale stadier. 
3) Organudviklingen ud fra dette anlæg foregaar efter en 
væsentlig anden grundplan end i den embryonale ud- 
vikling. 
Kowalevsky undlader i sine arbeider helt at trække 
saadan sammenligning mellem de 2 udviklingsmodi, hvad 
dengang ogsaa vilde være forbundet med store vanskelig- 
heder, skjønt hans egne undersøgelser helt fører i den 
samme retning, som min fremstilling. 

Seeliger var derfor den første, som udviklede et syns- 
punkt i lighed med det ovenfor fremstillede for knopudvik- 
lingen, skjønt de facta, hvorpaa han bygger sin opfatning 
i væsentlige punkter har maattet modificeres. Han siger 
saaledes (57, pag. 45): ,Fir's Erste zeigt sich die Entwick- 
lung durch Knospung als eine viel directere, bei welcher 
gerade die Stadien fehlen, auf weleche die Wirbelthier ver- 





the inner vesicle, in most groups as 2 evaginations, in Bo- 
tryllus as a single evagination. 

We here find again the same fundamental difference: 
in the larva an organ is formed from the ectoderm, in the 
bud from The further development of 
the organ presents, however, points of great resemblance; 


the inner vesicle. 


the 2 rudiments merge into a single vesicle, which then 
extends in a saddle shape over the branchial gut. In my 
earlier paper, I have designated as a curtailment of the 
development of the Botryllidæ buds, the originating of the 
peribranehial cavity at once as a single vesicle, and not 
As such a 
curtailment may also be regarded the eircumstance, that 


as two, which subsequently merge into one. 


while the branchial stigmata in the larval development 
commence in a complicated manner, first 2, which go on 
dividing (see IWilley's excellent investigations [66]). the bran- 
chial stigmata in the bud development appear in rows from 
the very first. 

The alimentary canal also presents different conditions 
in the bud to those in the larval development. In the 
larva there are rudimerts (the rudimentary endodermal 
cord of the tail), and the rectum is considered by van Be- 
In the bud, the 
whole alimentary canal grows out like å small cæcal ey- 
linder right from the inner vesicle. 


neden and Julin to be å new formation. 


The heart with the pericarditum, and the epicurdium 
seem, in all essential points, to be formed im a similar 
manner in buds and larvæ, both organs issuing from the 
branchial gut (in the bud = the middle of the 3 vesicles 
into which the inner vesicle is divided). 

Qur consideration of bud development in Ascidiæ 
leads us to establish the following laws: 

(1) Bud-development appears in many respects to be an 
abbreviated developmental process. The tail (with the 
notochord, the musculature and the rudimentary endo- 
dermal cord) and the cerebral vesicle (with the organs 
of sense) have no rudiment. The branehial stigmata 
commence in å simpler manner. 

(2) The other organs originate in å rudiment which, from 

a morphological as well as a histological point of view, 

is so constructed that it does not correspond to any 

of the embryonal stages. 

The development of tle organs from this rudiment 

proceeds according to an essentially different funda- 


(5) 


mental plan to that in the embryonic development. 

Kowalevsky entirely omits in his writings to draw 
comparisons like these between the two modes of develop- 
ment. At that time, it would have been connected with 
great diffieulty, although his investigations lead entirely in 
the same direction as my statement. 

Seeliger was therefore the first to propound a view 
of bud-development similar to the above, although the facts 
on which he has built his theory have necessarily been 
modified in some points. He says (57, p. 45): ,Fir's 
Erste zeigt sich die Entwicklung durch Knospung als eine 
viel directere, bei welcher gerade die Stadien fehlen, aut 
welche die Wirbelthierverwandtschaft begrindet wurde*. 


s Es ist oben 
bereits angedeutet worden, dass wir im Verlaufe der Knos- 
Stadium finden, welches der Gastrula in der 
Embryonalentwieklung gleich zu setzen wire. Eine åussere 
Aehnlichheit zwischen Gastrula und der zweischichtigen 
Knospenanlage besteht allerdings aber nur eine ganz &usser- 
liche.* Hans paavisning af, at knopanlæggets ydre blære 
ikke er lig gastrulastadiets ektoderm, var ogsaa et betyde- 
ligt fremskridt. I et senere arbeide, i hvilket han bekræf- 
ter mine uudersøgelser over knopudviklingen indtager han 
et endnu mere overensstemmende standpunkt og jeg vil 
derfor ikke berøre de spørgsmaal, hvori hans tidligere ar- 
beide væsentlig differerer fra mit. Pag. 389 siger han (60): 
sEin vollstindiger Parallismus der Organentwicklung in 
Knospen und Embryonen besteht nicht und hat auch phy- 
logenetiseh niemals bestanden.* 


wandtsehaft begriindet wurde.* Fremdeles: 


pung kein 


Denne forskjei mellem 
larve- og knopudvikling forklarer Seeliger saaledes: Schon 
beim ersten phylogenetischen Auftreten der Knospung bei 
den Aseidien könnte das ektodermale Hautepithel 
Stammform, welches zum Ektoderm der Knospe wird, einen 
so ausgesprigten Grad der histologisehen Differenzirung 
besessen haben, dass eine Riickkebr auf ein mehr embryo- 
nales Stadium, wie es die Bildung der Peribranchialblisehen 
verlangt, unmöglich war. Die ungeschlechtliche Vermehrung 
wurde nur dadurech möglieh, dass ein anderes Keimblatt 
und zwar das Entoderm in dem in die Knospe iibertretenden 
Absehnitte embryonales Material, wenn ich so sagen darf, 


der 


erhalten zeigte, welches sich zur Bildung auch solcher 
Organe geeignet und fåhig erwies, die im Embryo ektodermal 
entstehen.* 

Da Seeligers udviklingsmekaniske opfatning af kim- 
bladene ikke er mig bekjendt, ved jeg ikke, i hvilken ud- 
strækning hans opfatning er identisk med min; i grund- 
trækkene turde vor opfatning maaske være den samme. 

Der gives imidlertid et forhold, som bringer mig til 
at tro, at Seeliger dog maaske tænker sig knopudviklingen 
som en modificeret embryonaludvikling. Han kalder saa- 
ledes altid knopanlæggets indre blære ,entodermen*, og 
man faar indtrykket af, at han tænker sig at der blandt 
denne ,entoderms* celler findes bevaret nogle ektodermeel- 
ler, der formaar at danne f. eks. nervesystem. Saaledes 
siger han ogsaa (60, pag. 390): ,In den Knospen der Asci- 
dien spielt das primére Nervenrohr, das vom Entoderm sich 
bildet, die gleiche Rolle, wie das vom Mesoderm entstan- 
dene primiire Nervenrohr in den Pyrosomaknospen.* 


Det er mig, som anført, ubekjendt paa hvilken udvik- 
lingsmekanisk opfatning dette beror. Under enhver omstæn- 
dighed finder jeg det imidlertid meget misvisende i sin al- 
mindelighed at kalde knoppens indre blære eller de organer, 
der dannes af den, entodermale. For det første saa vi 
nemlig ovenfor, at den indre blære hos Botryllus-knopperne 
anlægges fra et ektodermalt organ og for det andet, og 
dette synspunkt er for mig det overveiende væsentlige, kan 
knopanlægget i det hele, saasnart det optræder som knop- 
anlæg, overhovedet ikke sammenlignes med larvens kim- 
blade. I mit tidligere arbeide har jeg udtrykt dette saale- 


And again: ,Es ist oben bereits angedeutet worden, dass 
wir im Verlaufe der Knospung, kein Stadium finden, wel- 
ches der Gastrula in der Embryonalentwicklung eleich zu 
setzen wire. Fine åussere Aehnlichheit zwischen Gastrula 
und der zweischichtigen Knospenanlage besteht allerdings 
aber nur eine ganz iiusserliche*. His pointing out that 
the outer vesiele of the rudimentary bud is not like the 
ectoderm of the 
step in advanee. in which he confirms 
my investigations on bud-development, he takes up a posi- 
tion even more in ceonformity with mine, and I will not 
therefore touch on the questions in which his earlier work 
differed essentially from mine. On p. 389 (60), he says: 
-Ein vollstindiger Parallismus der Organentwicklung in 
Knospen und Embryonen besteht nicht, und hat auch phy- 
jOgenetiseh niemals bestanden.* This ditference between 
Jarval and bud development, Seeliger explains as follows: 
sSchon beim ersten phylogenetisehen Auftreten der Knos- 
spung bei den Aseidien könnte das ektodermale Hautepithel 
der Stammform, welches zum Ektoderm der Knospe wird, 
einen so ausgeprigten Grad der histologisehen Differen- 
zirung besessen haben, dass eine Riickkehr auf ein mehr 
embryonales Stadium, wie es die Bildung der Peribranchial- 
blåsehen verlangt, unmöglich war. 


gastrula stage, was also a considerable 
In a later work, 


Die ungeschlechtliche 
Vermehrung wurde nur dadureh möglich, dass ein anderes 
Keimblatt und zwar das Entoderm in dem in die Knospe 
ibertretenden Abschnitte embryonales Material, wenn ich 
so sagen darf, erhalten zeigte, welches sich zur Bildung 
auch soleher Organe geeignet und fåhig erwies die im Em- 
bryo ektodermal entstehen." 

As I am not acquainted with Seeliger's developmental- 
mechanical theory of germ layers, I do not know to what 
extent it is identical with mine; in its fundamental features, 
our views may perhaps be similar. 

There is, however, one cireumstance which leads me 
to believe that perhaps Seeliger considers bud development 
as å modified embryonic development. For instance, he 
always calls the inner vesicle of the bud-rudiment the ,en- 
doderm*, and one has an impression that he imagines that 
among the cells of this ,endoderm*, a few ectoderm cells 
are preserved, which are capable, for instance, of forming 
the nervous system. 'Thus he says (60, p. 390): ,In den 
Knospen der Ascidien spielt das primåire Nervenrohr, das 
vom Entoderm sich bildet, die gleiche Rolle, wie das vom 
Mesoderm entstandene primire Nervenrohr in den Pyro- 
somaknospen.* 

As already stated, I do not know upon what deve- 
lopmental-mechanieal theory this is founded. Under any eir- 
cumstances, however, I consider it very misleading in ge- 
neral to call the bud's inner vesicle or the organs formed 
from it, endodermal. In the first place, we have seen that 
the inner vesicle mm Botryllus buds is formed from an ecto- 
dermal organ; and in the second place, — and this point 
seems to me the mainly essential one — the rudimentary 
bud, as a whole, as soon as it appears as å rudimentary 
bud, eannot be compared generally with the germ-layers 


of the larva. In my former paper I have expressed this 


des: ,Allein das Faktum, dass dieselbe innere Blase, die 
Keimblatt Larve herstammt so ver- 
sehiedene Organe, wie den Darm und das Nervensystem 
bilden kann, scheint gentigend zu zeigen, dass ihr Keim- 
blatt nicht als Keimblatt im gewöhnlichen Sinne aufzufassen 
IStes 


nur aus einem der 


tænkes væsensfor- 
skjelligt fra ethvert stadium af embryonaludviklingen og 
den indre blære bestaar af celler, der er kvalitativt indiffe- 
rente som det æg, hvorfra de i sidste instants dannes. 


Det hele knopanlez maa derfor 


Til samme opfatning har Ritter og Caullery sluttet 
sig, medens Salensky, Pizon og Garstang har søgt at op- 
retholde den opfatning, at knopudviklingen dog lader sig 
10% 


de resultater, hvorpaa disse sidste forskere støtter sin op- 


føre tilbage til den embryonale udviklings principer. 


fatning, punkt for punkt er behandlede dels i den fore- 
gaaende afhandling, dels i dette arbeides specielle del, 
forbigaar jeg det her. 

Jeg vil kun kort berøre knopskydningen andetsteds i 
dyreriget. Det vil være almindelig bekjendt, at de fleste 
tidligere undersøgere overalt i dyreriget har søgt at føre 
knopskydningen tilbage til en art delingsproces, der ifølge 
den v. Kennel-Langske knopskydningstheori oprindelig har 
været fremkaldt ved ydre skadelige angreb, men efterhaan- 
den er gaaet over til en normal proces. De dele, hvori 
,moderdyret* deles, tænkes da at danne nye individer ved 
regeneration. Da man nu fremdeles har ment, at al rege- 
neration i dyreriget har den tendents at recapitulere den 
embryonale udvikling og danne nye organer af lige organer 
eller af lige organers kimblad, saa har man ved overordent- 
lig indgaanende undersøgelser søgt at finde en overensstem- 
melse mellem knopskydning og larveudvikling. En saadan 
overensstemmelse har ogsaa i de fleste tilfælde vist sig at 
være tilstede. Hos Anneliderne regenereres de nye organer 
efter de fleste forfattere ud fra de gamle, hos Hydrotderne 
bugter begge kimblade sig ud til dannelse af knoppen. 


Imidlertid foreligger der dog ogsaa afvigende medde- 
lelse. 
meddeler Braem, at knopskydningen hos Bryozoerne alene 


Foruden hvad jeg har meddelt her hos Ascidierne 


udgaar fra ektodermen (5) og Chun har synlig paavist at 
hele knopanlægget hos visse meduser, Margelider, er af ren 
ektodermal oprindelse (11). 

Det siger sig selv, at knopskydningen ogsaa i dette 
Kun maa man 
da tænke sig at knopskydningen udgaar fra et mere primi- 
tivt anlæg, i hvilket moderdyrets orgamisationsplan ikke saa- 
ledes fra første stadium af kan paavises, som i de tilfælde, 
hvor knopskydningen virkelig er en deling (Turbellarier, 


tilfælde kan opfattes som en regeneration. 


Annelider), eller hvor knopanlægget dannes ved udbugtning 
af begge moderdyrets kropsmembraner, kimblade (Hydroi- 
derne). 

Knopskydningen er her virkelig udvikling ikke alene 
regeneration. 


Den norske Nordhavsexpedition. 
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as follows: ,Alleim das Faktum dass dieselbe innere Blase, 
die nur aus einem Keimblatt der Larve herstammt so ver- 
sehiedene Organe wie den Darm und das Nervensystem 
bilden kann, seheint gentigend zu zeigen, dass ihr Keim- 
blatt nicht als Keimblatt im gewöhnlichen Sinne auizufassen 
ist. * 

The whole rudimentary bud in its nature must there- 
fore be considered as essentially different from any stage 
of embryonic development, and the inner vesicle consists 
of cells that are qualitatively indifferent like the ovum 
from which they are ultimately formed. 

Ritter and Caulleryy have subseribed to the same view, 
while Salensky, Pizon and Garstang have tried to maintain 
the theory that the bud-development does admit of being 
traced back to the principles of embryonic development. 
As the results with which these latter writers support their 
view is diseussed point by point partly in the foregoing 
paper, partly in the special section of this paper, I will 
pass them by here. 

I will only briefly touch upon the subject of budding 
It will be generally 
known that most of the earlier investigators of all parts 


elsewhere in the animal kingdom. 


of the animal kingdom have attempted to trace budding 


back to a kind of dividing process, which, according 
to the v. Kennel-Lang theory of budding, has originally 
been occasioned by external injury, but by degrees has 
passed into a normal process. The parts into which the 
parent animal is divided, are then supposed to form new 
Asit ås still thought that all 
regeneration in the animal kingdom has a tendeney to re- 


apitulate the embryonic development, and form new organs 


individuals by regeneration. 


from similar organs, or from the germ-layers of similar 
organs, endeavours have been made by exceedingly minute 
investigations to establish a harmony between budding and 
Such a harmony has indeed in most 
In the Annelids, the new organs 


larval development. 
cases been proved to exist. 
are regenerated, according to most writers from the old 
ones. In Hydroids, both 


form the bud. 


the germ-layers bulge out to 


There are, however, also varying statements. Besides 
what I have stated here of Ascidiæ, Braem states (5) that 
in Bryozod, budding proceeds only from the eetoderm, and 
Chun has recently demonstrated (11) that the entire bud- 
is of purely 





rudiment in certain medusæ — Margelidæ 
ectodermal origin. 

It is self-evident that budding 
may be regarded as a regeneration; but then it must be 
considered that budding arises from a more primitive rudi- 
ment, in which the parent-animals plan of organisation 
cannot be thus demonstrated from the earliest stage omvard, 


in this instance too, 


as in the cases where budding is really å dwision (Tur- 
bellarians, Annelids), or where the rudimentary bud is formed 
by an evagination of both the body-membranes of the 
parent animal, germ-layers (Hydroids). 

Budding is here actual development not simply rege- 


neration. 


Der reiser sig imidlertid da de spørgsmaal: Hvorledes 
forholder sig en knopskydning ud fra et saa primitivt an- 
læg til kimbladlæren, og hvorledes stemmer saa den senere 
knopskydnings forløb med læren om rekapitulation i udvik- 
lingen, med den fylogenetiske grundlov. I de følgende ka- 
pitler vil jeg i al korthed redegjøre for, hvad de her vundne 
resultater synes at vise i denne retning. 


Kapitel 5. 
Aseidiernes knopskydning og kimbladlæren. 


Den 


vundne erkjendelse, at dannelsen af et bestemt organ over- 


første kimbladlære var den erfaringsmæssige 
alt i dyreriget eller iallefald inden større grupper sker ud 
fra det samme ,primære kimblad*; 
centralnervesystemet altid dannedes af ektodermen. 


saaledes fandt man, at 
Med 
«primære kimblade* har da utvivlsomt de fleste zoologer 
forstaaet de bladformige epithelmembraner, der tidlig i ud- 
viklingen dannes ved den som gastrulation beskrevne udvik- 
lingsproces. 


I de fleste grupper i dyreriget har man kunnet be- 
skrive et tobladet ,gastrulastadium*, og om dette end i de 
forskjellige grupper har vist sig at fremvise forskjelligheder, 
saa har man dog ment, at gastrulationen overalt var en 
saa tilsvarende proces, at den overalt maatte antages at 
betegne en bestemt udviklingsepoche. Saaledes siger brø- 
drene Hertwig (26, pag. 2): 
Forsehungen, welehe im Anschluss an die 
die iibrigen Stadien der Thierentwicklung 


, Entwicklungsgeschiehtliche 
Gastraeatheorie 
auf demselben 
Wege erklåren wollen, werden naturgemåss von der Frage 
auszugehen haben, in weleher Weise entwickelt sich der zwei- 
Dette, at for- 
følge de to gastrulablades senere skjæbne under udviklingen 


blåttrige Keim zu höherer Organisation.* 


og specielt at undersøge, hvilke organer hvert blad danner 
har utvivlsomt været det morphologiske problem, som de 
fleste zoologer har opfattet som det egentlige udviklings- 
kan 


historiske kimbladspørssmaal. I de store hovedtræk 


man ogsaa sige, at svaret har været det, at de samme, 
sligeværdige* organer som f. eks. centralnervesystemet over- 
alt dannes paa en meget overensstemmende maade fra kim- 
bladene. Man vil derfor utvivlsomt til alle tider erkjende, 
at der med kimbladlæren har været udtalt en vigtig lov- 
mæssighed, og at denne lære i høi grad har ført embryo- 


logien fremad. 


Der har dog helt siden Balfours tid reist sig mange 
Man har hævdet, at denne 
Saaledes 
har nogle forskere paavist, at gastrulastadiet ikke overalt 


indvendinger mod kimbladlæren. 
ikke gjælder med nogen absolut lovmæssighed. 


50 


The following questions, however, will arise: In what 
relation does budding from so primitive åa rudiment stand 
to the germ-layer theory; and how does the subsequent 
progress of budding harmonise with the theori of recapi- 
tulation in the development, — with the phylogenetic fun- 
damental law? In the following chapters, I will briefiy 
state what the results here arrived at seem to prove in 
that direction. 


Chapter V. 
Gemmation in Aseidians and the Germ-layer Theory. 


The earliest germ-layer theory was the empirically 
gaimed acknowledgement that the formation of a certain 
organ everywhere in the animal kingdom, or at any rate 
within the larger groups, originates in the same ,primary 
germ-layer.* The central organs of the nervous system were 
thus considered to be always formed from the ectoderm. 
By ..primary germ-layer*, most zoologists have undoubtedly 
understood the laminar, epithelial membranes, which are 
sormed early in the development, by the process described 
as gastrulation. 

In most groups of the animal kingdom, it has been 
possible to deseribe åa bi-laminar ,gastrula stage*; and even 
if this has proved to exhibit differenees in the various 
groups, it has still been thought that gastrulation was a 
Sso universally similar process, that it might always be as- 
The 
brothers Hertwig write as follows (26, p. 2): ,Entwicklungs- 
geschichtliche Forschungen, welche im Anschluss an die 
Gastræatheorie die iibrigen Stadien der Thierentwieklung 


sumed to indicate a certain developmental epoch. 


auf demselben Wege erklåren wollen, werden naturgemiiss 
von der Frage auszugehen haben, in welcher Weise entwic- 
kelt sich der zweiblåttrige Keim zu höherer Organisation.* 
To follow the subsequent fate of the gastrula layers during 
development, and in particular to investigate the question 
as to which organs each layer forms, has undoubtedly been 
the morphological problem which most zoologists have re- 
garded as the true developmental-historical germ-layer 
question. In its main features too, it may be said that 
the answer has been, that the same equally important or- 
gans as, for instance, the central organs of the nervous 
system, are formed everywhere in a very similar manner 
from the germ-layers. It will therefore undoubtedly always 
be acknowledged that in the germ-layer theory an impor- 
tant conformity to law has been stated, and that this theory 
has, in å very great measure, contributed to the advance 
of embryology. 

Ever since Balfow's time, however, objections have 
been raised to the germ-layer theory. 
that 1t is not applicable with any absolute conformity to 
For instance, some naturalists have demonstrated 


It has been asserted 


law. 


i dyreriget er en identisk dannelse, idet det selv dannes 
Jeg henviser her til Æ. B. Wil- 
sons prægtige afhandling: ,.The cell-lineage of Nereis* (68) 
hvor han, pag. 367, preciserer et saadant standpunkt: . It 


paa en forskjellig maade. 


appears to me, that the only course open to embryologieal 
investigation is to examine more precisely the origin of the 
gastrula itself; fo take as a starting-point not the two-layered 
gastrula but the ovum. The 
a starting-point for the investigation of comparative organo- 


sgastrula* cannot be taken as 


geny unless we are certain that the two layers are every- 
where homologous. Simple to assume this homology is 
simply to beg the question. The relationship of the inner 
and outer layers in the various forms of gastrulas must be 
investigated not only by determining their relationship to 
the adult body, but also by tracing out the cell-lineage or 
eytogeny of the individual blastomeres from the beginning 


of development.* 


Paa den anden side har der hævet sig stemmer, der 
har hævdet, at der gives tilfælde, i hvilke organerne dannes 
anderledes end almindeligt. Saaledes har Heymons (30) 
paavist, at hele tarmtractus hos visse insekter dannes af 
ektodermen, et tilfælde, som han har havt den venlighed at 
demonstrere for mig med de mest overbevisende præparater. 
Fremdeles har man anført mod kimbladlæren (i den betyd- 
ning vi hidtil har brugt dette ord), at organerne i knop- 
udviklingen ofte anlægges paa anden maade end ellers (saa- 
ledes hos Ascidier, Bryozoer, visse Meduser). 


Disse stridsspørgsmaal har nu ført Bracm (7) til at 
fremsætte den thesis, at kimbladene som de sædvanlig for- 
Istedet- 
for at man, som hidtil, definerer ordet entoderm med ud- 


staaes ikke er brugelige for embryologisk forskning. 


trykket ,gastrulalarvens indre blad*, mener Braem, at man 
maa opfatte kimbladene fra et fysiologisk synspunkt. Pa. 
42 udtrykker forfatteren dette saaledes (7): ,Wir sehen 
also, dass die Gastraeatheorie am Ende nichts weiter be- 
sagt, als was von Anfang an feststand, dass nöimlich die 
Keimblitter gleichbedeutend, d. 1. analog seien; wenn Huec- 
kel dafir das Wort ,homolog* setzt, ein Ausdruck, der 
sonst die Gleichheit der Lage zu bezeichnen pflegte, so ist 
das eine Sache fir sich, es ist nur ein Sprachgebrauch.* 
Til denne opfatning synes specielt studiet af de afvigende 
forhold hos knopperne at have ført forfatteren. 


Det forekommer mig, at den morphologiske vg fysio- 
logiske betragtning af udviklingen ikke er to synspunkter, 
der udelukker hinanden, men tvertimod supplerer og støtter 
hinanden og begge er nødvendige for en biologisk forstaaelse. 
En morphologisk betragtning af udviklingen maa have til 
formforandringer, en 
til det voksne individ 


maal at studere de formdannelser og 
organisme gjennemløber fra ægget og 
og at sammenligne de forskjellige typer med hinanden. 
Brødrene Hertwig giver denne tanke følgende klare form 
(26, pag. 1): ,Wenn die vergleichende Entwicklungsze- 
sehichte das reichliche aus zahllosen Einzeluntersuchungen 
ihr zuströmende Material wissenschaftlich verwerthen soll, 


that the gastrula stage is not an identieal formation through- 
out the animal kingdom, 1t being itself formed in å dit 
ferent way. I would here refer to E. B. Wilson's excel- 
lent treatise, the ,Cell-lmeage of Nereis* (68), in which 
(p. 367) he precisely defines such a stand-point: =,,It ap- 
pears to me, that the only course open to embryologieal 
investigation is to examine more precisely the origin of the 
gastrula itself; fo take as a starting-point, not tlie two- 
layered gastrula, but the ovum. The ,gastrula* cannot be 
taken as a starting-point for the investigation of compara- 
tive organogeny, unless we are certain that the two layers 
Simply to assume this homo- 
The relationship of 
the inner and outer layers in the various forms of gastrulas, 
must be investigated, not only by determining their relation- 
ship to the adult body, but also by tracing out the cell-lineage, 
or cytogeny, of the individual blastomeres from the begin- 
ning of development.* 

On the other hand, voices have been raised, asserting 
that there are eases in which the organs are formed other- 
wise than in the ordinary way. Thus Heymons (30) has 
shown that tbe whole alimentary canal in certain insects 
is formed from the ectoderm, å eircumstance which he has 
been kind enough to demonstrate to me by means of the 
most convineing preparations. Furthermore, it has been 
quoted against the germ-layer theory (in the sense in which 
we have hitherto used the word), that im the bud develop- 
ment the organs often commence in an unusual way (e. g. 


are everywhere homologous. 
logy is simply to beg the question. 


in Ascidiæ, Bryozoa and certain Meduse). 

These debated points have led Braem (7) to put for- 
ward the thesis, that the germ-layers in their ordinary ac- 
ceptance, are of no use in embryological research. Instead 
of, as hitherto, defining the word endoderm by the expres- 
sion ,the inner vesiele of the gastrula larva*, Braem thinks 
that the germ-layers ought to be regarded from a physio- 
logieal point of view. On p. 42 (7) the author thus ex- 
presses this: ,Wir sehen also, dass die Gastraeatheorie 
am Ende nichts weiter besagt, als was von Anfang an fest- 
stand, dass niimlich die Keimblåtter gleichbedeutend, d. i. 
analog seien; wenn Haeckel dafir das Wort ,homolog* 
setzt, ein Ausdruek, der sonst die Gleichheit der Lage zu 
bezeichnen pflegte, so ist das eine Sache fiir sich, es ist 
nur ein Sprachgebrauch.* The study of the differing con- 
ditions in the buds, seems especially to have led the author 
to take this view. 

It appears to me that the morphologieal and the 
physiological considerations of the development are not two 
points of view which exclude one another, but on the 
contrary, they supplement and support one another, and 
are both necessary to a biological comprehension. The 
aim of a morphological eonsideration of the development 
must be to study the formation and changes of form tbrough 
which an organism may pass, from the ovum to the full- 
grown animal, and to compare the various types with one 
another. The brothers Hertwig give this thought the follow- 
ing clear expression (26, p. ID: ,, Wenn die vergleichende Ent- 
wicklungsgesehichte das reichliche aus zahllosen Einzelunter- 


rs 
i 


so muss sie einer doppelten Aufgabe geniigen. Wie ihre 
Schwesterwissenschait die vergleichende Anatomie fiir die 
ausgebildeten Thiere, so hat sie fir die Keime die mor- 
phologische gleichwerthigen Theile festzustellen, in dem sie 
ihre gegenseitigen Lagebeziehungen und die Art ihres Zu- 
sammenhanges untersucht, und hat aus den so gewonnenen 
Erfahrungen iiber das verwandtsehaftliche Verhiltniss der 
Thierformen Klarheit zu verbreiten. 


Zweitens hat die vergleichende Entwicklungsgeschichte 
aber auch die Processe der Entwicklung zum Gegenstand 
ihrer Beurtheilung zu machen; sie soll uns in das Wesen 
dieser Processe einen Einblick gewihren und uns verstehen 
lehren, wie es kommt, dass die Eizelle sich zum Zellen- 
haufen, der Zellenhaufen sich zum zweischichtigen Keim 
u. s. W. verwandelt.* 

Her 
morphologiske udviklingshistories opgave; den bestaar i 
beskrive, sammenligne udviklingens former og om muligt 
søge at forklare dem i forhold til hinanden. 


er klart og tydelig betegnet hvad der er den 
at 
at 
Om nu ogsaa 
den morphologiske udviklingshistorie benytter fysiologiske 
synspunkter forekommer det mig ikke som Braem mener, at 
være nogen grund til at opgive den morphologiske opgave. 
Man maa selvfølgelig være forsigtig, naar man i en morpho- 
logisk undersøgelser støtter six til fysiologiske synspunkter 
(f. eks. ved undersøgelsen af et organs saakaldte ,.homologi*) 
og være sig bevidst, at man, let kan tage feil. 


Selv om det imidlertid ved de mest indgaaende under- 
søgelser skulde vise sig, at gastrulastadiet ikke overalt i 
dyreriget er 
i mange tilfælde dannes paa forskjellig maade ud fra ga- 


en tilsvarende dannelse, og at organerne 
strulaen, saa maa derfor ikke den morphologiske videnskab 
opgive sm methode: at studere udviklingens formstadier, 
den maa derimod søge at finde ud, i hvilken grad overens- 
stemmelser findes og, om muligt, søge aarsagerne til afvi- 
Viser det sig under dette arbeide, at der ikke 
findes en bestemt udviklingsplan for alle typer, saa man 
man undersøge hver type for sig, og søge at finde, hvori 


typerne skiller sig fra hinanden. 


velserne. 


Da nu Ascidieudvyiklingen har et yderst karakteristisk 
udviklingsstadium, i hvilket embryoet bestaar af 2 blade 
saa har jeg tidligere, som jeg troede i overensstemmelse 
med den almindelige udviklingshistoriske opfatning, hævdet 
at: .Die Definition des Entoderms ist ja nicht ,Alles was 
Darm bildet*, sondern das embryonale innere Blatt, das 
bei der Gastrulation des Eies entsteht*. Jeg mener frem- 
deles, at hvis man ikke vil tilstede denne definition, men 
f. eks. bruge defimitionen , Alles was Darm bildet* paa 
begrebet entoderm, saa bliver for det første da entoderm 
noget ganske andet end det vi nu forstaar derved, (paa 
gastrulastadiet en meget mindre cellegruppe end vor ento- 
derm, der ogsaa omfatter chorda, mesoderm o. s. v.) for det 
andet maatte da den morphologiske videnskab finde paa et 
nyt ord for begrebet ,gastrulalarvens indre blad*, et begreb 
uden hvilket det vil blive dobbelt vanskeligt at beskrive 


suchungen ihr zuströmende Material wissenschaftlich ver- 
werthen soll, so muss sie einer doppelten Aufgabe geniigen. 
Wie ihre Schwesterwissenschaft die vergleichende Anatomie 
för die ausgebildeten Thiere, so hat sie fir die Keime die 
morphologiseh gleichwerthigen Theile festzustellen, indem 
sie ihre gegenseitigen Lagebeziehungen und die Art ihres 
Zusammenhanges untersucht, und hat aus den so gewonn- 
enen Erfahrungen iiber das verwandtsehaftliche Verhiiltniss 
der Thierformen Klarheit zu verbreiten. 

Zweitens hat die vergleichende Entwicklungsgeschichte 
aber auch die Processe der Entwicklung zum Gegenstand 
ihrer Beurtheilung zu machen; sie soll uns in das Wesen 
dieser Processe einen Einblick gewihren und uns verstehen 
lehren, wie es kommt, dass die Fizelle sich zum Zellen- 
haufen, der Zellenhaufen sich zum zweischiehtigen Keim, 
u. s. w. verwandelt.* 

This clearly indicates what is the object of the 107- 
phological developmental history: it consists in deseribing 
and comparing the forms of development, and if possible 
trying to explain them in their relation to one another. 
That the morphologieal developmental history makes use 
of pbysiological points of view, does not appear to me, as 
Braem thinks it to be, a reason for abandoning the morpho- 
logical question. Caution is of course required in relying 
on physiological points of view in a morphological investi- 
gation (e. g. in the investigation of the so-called ,.homology* 
of an organ), and a conseiousness of how easily one may 
be muistaken. 

Even if, however, after the most minute investigations, 
it should prove that the gastrula stage did not form a 
corresponding formation everywhere in the animal kingdom, 
and that in many cases the organs are formed in different 
ways from the gastrula, morphological science must not on 
that account relinquish its method, viz. of studying the 
form-stages of the development. It must, on the contrary, 
endeavour to find out to what extent points of harmony 
are to be found, and if possible seek reasons for the diffe- 
rences. Should it prove. during this work, that there is 
no fixed plan of development common to all types, each 
type must be examined separately, in order to find out in 
what way the types differ from one another. 

As the Aseidian development has an exceedingly cha- 
racteristic «developmental stage, in which the embryo consists 
of 2 layers, I have formerly, and, as I thought, im acceor- 
dance with the ordinary developmental-historical view, 
maintained that ,,die Definition des Entoderms ist ja nicht 
Alles was Darm bildet*, sondern das embryonale innere 
Blatt. das bei der Gastrulation des Eies entsteht.* I still 
think that if the definition is not allowed, but , Alles was 
Darm bildet*, for instance, is used to define endoderm, the 
endoderm will in the first place become something quite 
different from what we now understand by it (in the gas- 
trula stage, a much smaller group of cells than our endo- 
derm, which also ineludes the echorda, mesoderm, ete.); and 
in the second place, morphological seienee would then have 
to find å new word to define the ,inner layer of the gas- 
trula larva*, a definition without which it would be far 


udviklingen end ellers. Jeg benytter derfor min tidligere 
difinition og skal siden komme til dets fysiologiske syns- 


punkt, hvorfra ogsaa kimbladene kan betragtes. 


Betragter vi nu med denne definition for øie den i 
dette arbeide tidligere beskrevne udviklingsproces, sax maa 
man fremforalt holde den embryonale og knopudviklingen 
ud fra hinanden. Mine undersøgelser over den embryonale 
udvikling førte til en bekræftigelse af de ældre med den 
, erfaringsmæssige kimbladlov* overensstemmende resultater. 
og frembyder derfor intet af interesse for kimbladlæren. 
Ligeledes paaviste jeg, at det var uoverensstemmende med 
al erfaring, naar Pizon mener, at et organ, som peribran- 
chialsækken hos en familie kan udvikle sig fra entodermen 
(Botryllus) og hos andre familier fra ektodermen.  Frem- 
foralt hævdede jeg, at det var begrebsmodsigende at anføre 
et saadant forhold som støtte for kimbladlæren. 


Anderledes forholdt sig imidlertid knopudviklingen. 
Her viste det sig dels at knopanlæggets ,indre blære* snart 
kan anlægges fra entodermen, snart fra ektodermen. dels 
ogsaa, at organerne under denne udviklingsproces anlagdes 


efter en anden lov (en anden formudvikling) end under den. 


embryonale udvikling. Dette førte mig imidlertid allerede 
tidligere (31) til at betragte det materiale, hvoraf knop- 
perne dannes som udifferentieret materiale, 
familie kunde forefindes i et ektodermalt, 


familie 1 et entodermalt organ. 


der hos en 
anden 
At dette er noget bevis 
mod kimbladlæren i den forstand, som vi ovenfor har ud- 
Kimbladlæren omhandler, 
hvorledes individet bygges op under den embryonale udvik- 
ling. 


hos en 


viklet den, kan jeg ikke forstaa. 


Mine resultater lærer altsaa alene. at der under den 
embryonale udvikling kan bevares udifferentieret materiale 
og det i begge kimblade, men om organernes dannelse i 
denne udviklingsproces forøvrig lærer de intet nyt af theo- 
retisk betydning. 


Der findes imidlertid ogsan andre kimbladlærer end 
den, jeg bidtil har behandlet. og som var et umiddelbart 


resultat af den udviklingshistoriske erfaring. 


Man har forsøgt at forklare den almindelige lov for 
kimbladenes udvikling dels ud fra udviklingsmekaniske, dels 
ogsaa fra fylogenetiske synspunkter. I dette kapitel skal 
vi alene i korthed omtale de udviklingsmekaniske kimblad- 
theorier, specielt da den af Weismann forfægtede mosaik- 
theori og den af Driesch. Hertwig og Wilson udviklede 
evolutionistiske epigenesistheori. Det ligger udenfor arbei- 
dets ramme at give nogen indgaaende belysning af disse 
theorier, min opgave vil alene være den ved hjælp af dem 
at belyse mine egne specielle resultater. 


Driesch karakteriserer den Weismannske theori i føl- 
gende ord (16, pag. 3): Einer der wesentlichen Elemen- 


tarprocesse, welche die Entwicklung eines lebenden Wesens 





more difficult than before, to deseribe the development. I 
therefore make use of the former definition, and will sub- 
sequently come to the physiological point of view from 
which the germ-layers may also be regarded. 

If now, keeping this definition in view, we consider 
the process of development previously described in this 
paper, the embryonic and the bud development must first 
of all be kept distinet from one another. My investiga- 
tions of the embryonie development led to å confirmation 
of the earlier results that harmonised with the ,empirical 
germ-layer law*, and therefore offer nothing of any interest 
to the germ-layer theory. I showed that Pizon's 
theory that an organ like the peribranchial cavity can 
develope in one family (Botryllus) from the endoderm, and 
in another family from the ectoderm, was contrary to all 
experience. 


also 


Above all, I maintamed that it was a con- 

tradiction of ideas to bring forward such a cireumstance 

in support of the germ-layer theory. 

The case was otherwise, however, with bud develop- 
It there appeared, partly that the inner vesicle of 

the rudimentary bud can sometimes originate in the endo- 


ment. 


derm, and sometimes in the ectoderm; and partly too, that 
in this developmental process, the organs commenced to 
form according to another law (another form-development) 
than in the embryonie development. This had already led 
me (31) to consider the material from which the buds are 
formed as undifferentiated material, which in one family 
can be met with in an ectodermal organ, in another family 
in an endodermal organ. TI cannot see that this is any 
proof against the germ-layer theory im the sense in which 
we have propounded it above. The germ-layer theory treats 
of the building up of the animal in the embryonie develop- 
ment. My conelusions too, only teach that during the 
embryonic development, undifferentiated material can be 
preserved, and that in both germlayers; but concerning the 
formation of the organs in this developmental process, they 
teach no new thing of theoretical importance. 


There are, however, also other germ-layer theories 
than that of which I have up to the present treated, and 
which was an immediate result of developmental-historical 
experience. 

An attempt bas been made to explain the general 
law for the development of the germ-layers, starting partly 
from developmental-mecbanical, partly from phylogenetieal 
In this chapter we will only briefly men- 
tion the developmental-mechanical germ-layer theories, parti- 
eularly the mosaic theory contested by Weismann, and the 
evolutionary epigenesis theory propounded by Driesch, Hert- 
wig and Wilson. It does not come within the scope of 


points of view. 


this paper to give any detailed information concerning these 
theories; and my aim will only be by their aid to throw 
light on my own particular results. 

Driesch eharacterises the Weismann theory im the 
following words (16, p. 3): ,Einer der wesentlichen Ele- 


mentarprocesse, welche die Entwicklung eines lebenden 


2. Die Entwicklung ist, neben 
anderem, eine Folge von Zelltheilungen. 

Die gemeinsame Grundansicht von Roux*) und Weis- 
mann geht nun dahin dass jede dieser Teilungen zwei un- 
«leichu Produkte liefert, derart, dass beispeilsweise die 
erste Teilung das ,Material* för die rechte und linke 
Hiilfte des Embryo sondert, die zweite vorn und hinten. 
Das Resultat dieses Processes ist eine Sperzifikation der 
Zellen in dem Sinne, dass jede Zelle (etwa am Ende der 
Furehung) einem bestimmten Teile des Körpers mieht nur 
råumlich entspricht, sondern auch mit Kråften ausgestattet 
ist, diesen und nur diesen Teil aus sich zu gestalten. Am 
Ende der Furchung sehen wir also den Keim bestehen aus 
einer Anzahl von Zellen, von denen keine durch die andere 
ersetzbar ist, und jede sich fir sich zu ihrem spezifischen 
Resultat entwickelt: der Keim ist ein Mosaik, die Entwick- 
lung Mosaikarbeit*. I hvilken overordentlig grad enkelte 
forfattere tænker sig selv de allertidligste udviklingsstadier 
specificeret fremgaar af et citat, som 0. Hertwig anfører 
efter Weismann (28, pag. 9): ,Es wire unmöglich, dass 
irgend eine kleine Stelle der Haut des Menschen sich vom 
Keime aus, d. h. erblich und fir sich alleim, veråndern 
könnte, wenn nicht in der Keimsubstanz ein wenn auch 
noch so kleines Lebenselement vorhanden wire, welches 
gerade dieser Hautstelle enspriche und dessen Variation 
die der betreffenden Hautstelle nach sich zöze. Verhielte 
es sich nicht so, so könnte es keine ,Muttermiiler* xeben.* 


bedingen, ist die Zelltheilung. 


I modsætning til denne lære, der altsaa betragter 
udviklingen overhovedet som en udelukkende synligbliven, 
udfoldelse af en ligesaa kompliceret, ja ligedan konstrueret 
mangfoldighed, staar den specielt at Driesch og Hertwig 
udviklede epigenetiske theori. 

Denne antager, at celledelingen, udviklingen oprinde- 
lig blot er kvantitativ og ikke kvalitativ (2 datterceller er 
i sit væsen lig modercellen). Naar der imidlertid trods 
dette kan opstaa forskjelligartede (forskjellig differentierede) 
 Bedingun- 
gen oder Ursachen, die ausserhalb der Anlagesubstanz der 
Eizelle liegen, aber trotzdem in gesetzmissiger Folge durch 
den Entwicklungsprocess producirt werden. 
solehe erstens in den Wechselbeziehungen, in welche die 
Zellen eines Organismus, wihrend sie durch Theilung an 
Zabl zunehmen, in einer stetig verindernden Weise zu 
einander treten, und zweitens in den Einwirkungen der den 
Organismus umgebenden Aussenwelt.* (28, pag. 99). 


anlæg, saa tænker de sig dette afhængigt af: 


Wir erkennen 


Driesch siger ligefrem (16, pag. 12): 
tive Bedeutung jeder Blastomere ist 
Lage im Ganzen.* 

Betragter man nu med disse to fheorier, mosaiktheo- 
rien og den evolutionistiske epigenesistheori, for øie de fakta, 


s Die prospek- 
eine Funktion. ihrer 


*) Roux har i senere arbeider betonet, at han i væsentlige punkter 
indtager et andet standpunkt end Weismann. 
af mosaiktheorien gjælder derfor IWeismanns opfatning, der vist- 
nok hidtil har været antaget af de fleste zoologer. 


Denne fremstilling 














Wesens bedingen, ist die Zelltheilung. Die Entwicklung 
ist, neben anderem, eine Folge von Zelltheilungen. 

Die gemeinsame Grundansicht von Roux*) und Weis- 
mann geht nun dahin dass jede dieser Teilungen zwei 
ungleiche Produkte liefert, derart, dass beispeilsweise die 
erste Teilung das ,Material* fiir die rechte und linke Hålfte 
des Embryo sondert, die zweite vorn und hinten. Das Re- 
sultat dieses Processes ist eine Spezifikation der Zellen in 
dem Sinne, das jede Zelle (etwa am Ende der Furchung) 
einem bestimmten Teile des Körpers nicht nur råumlich 
entsprieht, sondern auch mit Kråtten ausgestattet ist, diesen, 
und nur diesen Teil aus sich zu gestalten. Am Ende der 
Furchung sehen wir also den Keim bestehen aus einer 
Anzahl von Zellen, von denen keine durch die andere er- 
setzbar ist, und jede sich fir sich zu ihrem spezifischen 
Resultat entwickelt: der Keim ist ein Mosaik, die Entwick- 
lung Mosaikarbeit.* To what an extraordinary degree cer- 
tain writers imagine even the very earliest developmental 
stages to be specified, is evident from a quotation made 
by 0. Hertwig from Weismann (28, p. 9): ..Es wire un- 
möglich, dass irgend eine kleine Stelle der Haut des Men- 
sehen sich vom Keime d. h. erblich und får 
allein, veriindern könnte, wenn nicht im der Keimsubstanz 
ein wenn auch noch so kleines Lebenselement vorhanden 


AUS, sich 


wire. 
dessen Variation die der betreffenden Hautstelle nach sich 
zöge. —Verhielte es sich nicht so, so könnte es keine 
,Muttermiiler* seben.* 

In opposition to this theory, which considers the de- 


welehes  gerade dieser Hautstelle entspråche und 


velopment principally as an exclusive realisation, an un- 
folding of just as complicated and similarly constituted a 
variety, we have the epigenetic theory specially unfolded 
by Driesch and Hertwig. 

This assumes that the cell-division, the development, 
is originally only quantitative and not qualitative (2 daugh- 
ter-cells are like the mother-cell in their nature). Where 
however, in spite of this, heterogeneous (variously ditfe- 
rentiated) rudiments arise, they imagine this to be depen- 
dent on ,.Bedingungen oder Ursachen, die ausserhalb der 
Anlagesubstanz der Eizelle legen, aber trotzdem in gesetz- 
miissiger Folse dureh den Entwicklungsprocess produeirt 
werden. Wir erkennen solehe erstens in den Wechselbe- 
ziehungen in welche die Zellen eines Organismus, wiihrend 
an Zahl zunehmen, in einer stetig 
veriindernden Weise zu einander treten, und zweitens in 
den Binwirkungen der den OQrganismus umgebenden Aus- 
(28, p. 99). 

Driesch indeed says (16, p. 12): ..Die prospektive 
Bedeutung jeder Blastomere ist eine Funktiun ihrer Lage 
im Ganzen.* 

If we now, with these two f/e07/es, the mosaic theory 
and the evolutionary epigenesis theory, in view, consider 


sie durch Theilung 


senweli.* 


*) In more recent works, Roux has laid stress on the fact that im 
essential points he takes up a different position to Weismann. 
This account therefore of the mosaic theory has reference to 
Weismann's view, which, indeed, has hitherto been accepted by 


most zoologists. 


som de udviklingsmekaniske eksperimenter har beriget vi- 
denskaben med, saa forekommer det mig, at alle zoologer, 
selv Weismann, maa indrømme, at furingen iallefald ikke 
er su specificeret, at dens enkelte celler kun indeholder 
materialet til en enkelt bestemt dannelse. Thi en enkelt 
furingskugle udvikler sig forskjellig alt eftersom den er en 
del af et furingsstadium eller isoleres. 

Driesch”s experimenter over echinideægget. Roua's 
over froskægget, IWilsons over amphioxusægget viste, at en 
enkelt furingskugle af det 2- og 4-cellede stadium kan ud- 
vikle sig til et helt individ, og derved viser den sig altsaa 
at besidde de samme væsentligste Xraliteter, som det endnu 
udelte, befrugtede æg har. 


Drieschs og Hertiigs trykeksperimenter viste dernæst, 
at furingens formstadier lader sig moditicere, og at cellerne, 
naar trykket siden ophæves, dog 


form. 


naar den typiske larve- 
slutning: ,dass die Fur- 
ein gleichartiges Zellen- 
man in beliebiger Weise 
wie einen Haufen Kugeln durch eimander werfen kann. ohne 


Driesch drager heraf den 
chungskugeln der Eehiniden als 
material anzusehen sind. welches 
dass seine normale Entwicklungsfihigkeit im mindesten 
leidet * 


Det forekommer mig vanskeligt at indveude noget 
Alene det 
faktum, at en eneste isoleret furingskugle har udviklet sig 


mod disse erfaringsmæssigt vundne resultater. 


til en normalt bygget larve, viser med afgjørende sikkerhed, 
at udviklingen under furingen iallefald ikke altid er en spe- 
cifiation i de væsentligste kvaliteter, saaledes som man tid- 
ligere bar tænkt søg. Og er udviklingen alene 1 et eneste 
tilfælde ikke specifikation, saa er ikke specifikationen et 
altbeherskende udviklingsprineip. 

Anderledes forholder det sig derimod med det spørgs- 
maal: , Hvad er aarsagen til, at en isoleret furingskugle, 
naar den isoleres, faar en impuls til en ny udviklingsret- 
ning, saaledes at den ikke danner en bestemt del af et 
individ, men et helt individ?* 
givet herfor er ikke umiddelbare erfaringserkjendelser, de 
er theorier. 

IWeismann forklarer sig saadanne afvigelser fra den 
ligeforløbende udvikling (regenerationsfænomener) derved, 


De forklaringer man har 


at de saakaldte ,Determinanten* overgiver ledelsen af ud- 
viklingen til ,die Nebendeterminanten*. (Ne 64). 


Roux og hans skole (se Barfurth [1]) mener. at hver 
blastomer fra furingens første øieblik har en kjerne, ..der in 
seinem aktivierten Material den Kern eines halben Eies (fir 
eine rechte oder linke Körperhiilfte, resp. fiir eine Kopf- oder 
Schwanzhålfte) darstellt.* 
eksperimenterne sker et indgreb i cellens ,.harmoni*, ,.wer- 


Naar der f. eks. ved isolerings- 


den die regulierenden Fåhigkeiten resp. die Thåtigkeit des 
Regenerationsplassons ausgelöst.* 


I skarp modsætning hertil siger Hertwig (28. pag. 95): 
,- Um die Gastrulation, die Keimblitterbildung und viele 
andere Erseheinungen der Entwicklung zu erkliren hat die 
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the facts with which developmental-mechanical experiments 
have enriched science, it seems to me that all zoologists, 
even Ieismann, must allow that segmentation is not at 
any rate so specified, that its individual cells only contain 
material for one special formation; for a single segmenta- 
tion sphere is developed differently according to whether it 
is part of a segmentation stage, or is isolated. 

Driesch's experiments on the Eehinidæ ovum, Rouz's 
on that of the frog, and Wilson's on the Amphioxus 


egg, 
showed that a single segmentation sphere of the two and 
four-celled stages. can develope into an entire animal, and 
thereby proves itself to be in possession of the same essen- 
tial qualities as those which the still unsegmented ovum 
POSSesses. 

Driesch Hertivig's pressure experiments next 
showed that the form-stages of the segmentation were eapable 


and 


of modification, and that when the pressure was subse- 
quently removed, the cells still attained the typical larva- 
form. From this Driesch draws the conelusion, ,,dass die 
Furchungskugeln der Eechiniden als ein gleichartiges Zellen- 
material anzuschen sind, welehes man in beliebiger Weise 
wie einen Haufen Kugeln durch einander werfen kann, 
olime dass seine normale Entwicklungsfåhigkeit im minde- 
sten leidet.* 

It seems to me that it would be diffieult to find any 
objection to these empirically gained results. The very fact 
that a single isolated segmentation sphere has developed 
into å normally built larva, proves with eonelusive certainty, 
that development during segmentation is not at any rate al- 
ways a-specification in the most essential qualities, as it was 
formerly considered to be; and if the development in only 
a single instance is not specification, then specification is 
not å ruling prineiple of development. 

Cireumstances on the other hand are different with 
regard to the question: What is the reason of the im- 
pulse which an isolated segmentation sphere receives when 
isolated, to take a new developmental direction, so that it 
does not form a certain portion of an animal, but an entire 
animal? The explanations given of this are not immediate 
acknowledgements of experience; they are theories. 

Weismann explains such deviations from the even 
course of development (phenomena of regeneration) by tbe 
theory that the so-ealled ..Determinanten* resigns the con- 
duet of the development to ,die Nebendeterminanten* 
(see 64). 

Roux and his school (see Barfurth, [1]) tbink that 
each blastomere, from the earliest moment of segmentation, 
nucleus, .der in seinem aktivierten Material den 
Kern eines halben Eies (fir eine rechte oder linke Körper- 
hilfte, resp. fir eine Kopf- oder Schwanzbilfte) darstellt.* 
Where, for instance, by isolation experiments, an eneroach- 


has a 


ment is made on the ,harmony* of the cell, ,werden die 
regulierenden Fåhigkeiten resp. die Thitigkeit des Regene- 
rationsplassons ausgelöst.* 

In direct opposition to this, Hertwig says (28, p. 95): 
-Um die Gastrulation, die Keimblåtterbildung und viele 
andere Erscheinungen der Entwicklung zu erklåren hat die 


Determinantenlehre das Verhåltniss von Ursache und Wir- 
kung gerade zu umgekehrt. Nicht desswegen, weil Zellen 
der Blasenwand eine besondere Determinantengruppe* (kva- 
litet) ,.besitzen, welche ihnen den Stempel, Entodermzellen 
zu werden, aufdriiekt, werden sie in die Furchungshöhle 
eingestiilpt, sondern umgekehrt: dadureh, dass in Folge der 
Einstiilpung, welche aus den Wachsthumsverhåltnissen der 
Blasenwand zu erklåren ist, eine Zellenflåche in neue Lage- 
beziechungen zu ihrer Umgebung gebracht wird, wird sie 
Entoderm, erhålt sie den Anstoss, die ihrer besonderen 
Lage entsprechenden Eigenschaften zu entfalten.* 

Betragter vi nu Ascidieudviklingen fra et udviklings- 
mekanisk synspunkt, saa har vi først at undersøge, hvor- 
ledes og paa hvilket stadium i udviklingen en specifikation 
indtræder, og dernæst vil vi berøre det spørgsmaal, om 
Ascidieudviklingen i nogen henseende bidrager til løsningen 
af det spørgsmaal, om udviklingen er evolution eller epi- 
gense. 

Driesch studerede udviklingen af enkelte furingskugler 
hos Aseidierne (Phallusia mammilata). Det lykkedes ham 
af en enkelt furingskugle f. eks. af det 4-cellede stadium 
ikke alene at udvikle en gastrulalarve men endog en ung 
Af 2 furings- 


kugler af det 4-cellede stadium erholdt han fuldstændig 


larve, hvor chorda mesoderm etc. var anlagt. 


normalt byggede smaa Aseidielarver af den udvikling, som 
den fritsvømmende larve har. Hvad den isolerede furings- 
kugles speeielle udvikling angaar, konstaterede han, at ud- 
viklingen fra første øieblik var ,kompakt*, det vil sige, den 
søgte ingenlunde først at udvikle en ,halvdannelse* som f. 
eks. høire halvdel af en gastrula. (Se angaaende de nær- 
mere detailler Driesch's afhandling, der indeholder en række 
af skarpsindige iagttagelser [17]). 


Hos de voksne Aseidier har man dernæst iagttaget 
en høit udviklet regenerationsevne. Loeb og Mingazzini 
har iagttaget, at de saakaldte øieflekker rundt ingestions- 
aabningen og at hele xangliet kan nydannes, naar de fjer- 
nes ved operation. Jeg har tidligere havt anledning til 
selv at overbevise mig herom hos Ciona intestinalis ved den 
zoologiske station i Neapel. 

Som støtte for den antagelse, at Ascidiernes vær 
iallefald i den tidligere udvikling ikke nogen væsens- 
specifikation, taler efter min opfatning ogsaa deres åknop- 
skydning. 


er 


Vi saa i indledningen og i kap. 4, at tidligere for- 
skere sammenlignede knopskydningen med en deling, og 
mente, at der hos knopperne ikke fandt nogen nydannelse 
af organer sted. 

Mine undersøgelser førte mig imidlertid til en anden 
opfatning. Vi saa, at knopanlægget var en overordentlig 
primitiv dannelse; det bestod af 2 enkle epithelmembraner, 
og det var os umuligt i det at erkjende moderdyrets for- 
skjellige organer, eller selv moderdyrets to primære kim- 
blade, idet det nemlig viste sig, at den vigtige indre blære* 
snart kunde dannes af moderdyrets ektoderm og snart af 
moderdyrets entoderm. Den indre blæres bygning viste 


(dl 
(ap) 





Determinantenlehre das Verhiiltniss von Ursache und Wir- 
kung gerade zu umgekehrt. Nieht desswegen, weil Zellen 
der Blasenwand eine besondere Determinantengruppe* (qua- 
lity) ..besitzen, welehe ilinen den Stempel, Entodermzellen 
zu werden, aufdriiekt, werden sie in die Furchungshöhle 
eingestiilpt, sondern umgekehrt: dadureh, dass in Folge 
der Einstiilpung, welehe aus den Wachsthumsverhiltnissen 
der Blasenwand zu erklåren ist, eine Zellenflåche in neue 
Lagebezichungen zu ihrer Umgebung 


sie Entoderm, erbålt sie den Anstoss, 


gebracht wird, wird 
die ihrer besonderen 
Lage entsprechenden Eigenschaften zu entfalten.* 

If we now consider Aseidian development from a 
developmental-mechanieal point of view, we must first find 
out how, and in what stage in the development, a speci- 
fication commenees, and then we will forch upon the ques- 
tion as to whether Aseidian development eontributes in any 
respect to the solution of the problem whether the develop- 
ment is evolution or epigenesis. 

Driesch studied the development of certain segmenta- 
tion spheres in Aseidians (Phallusia mammilata). He sue- 
ceeded, for instance, in developing from a single sezmenta- 
tion sphere of the four-celled stage, not only a gastrula 
larva, but also a young larva in which the notochord, 
mesoderm, etc. were formed. From two segmentation spheres 
of the 4+-celled stage, he obtaimed small. quite normally 
built Ascidian larvæ of the same development as that of 
the free-swimming larva. As regards the special develop- 
ment of the isolated segmentation spheres, he stated that 
from the very first, the development was ,compact*, that 
Is, it made no attempt to develope a semi-formation like, 
for instance, the right half of a gastrula. (For further de- 
tails, see Driesch's treatise (17), which contains a number 
of elever observations). 

In full-grown Aseidians a higly-developed regenerative 
Loeb and Mingazzini have 
observed that the so-called ocelli round the branchial aper- 
ture, and the entire ganglion can be re-formed when they 


power has next been observed. 


have been removed by an operation. I had previously 
had the opportunity of convineing myself on this point in 
Ciona intestinalis. at the zoological station at Naples. 
The budding of Aseidians also, in my opinion, speaks 
in support of the assumption that their tissue, at any rate 


in the earlier development, is no specification of nature. 


We saw in the introduction and in Chapter IV, that 
arlier anatomists compared budding to a division and 
thought that in the bud there was no new formation of 
organs. 

My investigations however led me to take another 
view. We saw that the rudimentary bud was an exceed- 
ingly primitive formation. dit consisted of two simple epi- 
thelial membranes, and it was impossible for us to recog- 
nise in it the various organs or even the two primary 
germ-layers of the parent animal: for it appeared that the 
important .inner vesicle* might be formed now from the 
ectoderm, now from the endoderm, of the parent animal 


sig særdeles enkel, den fremgik oprindelig af fas celler, og 
trods dette dannede den saa forskjellige dannelser som 
nervesystem og tarmtraktus. 


Vi fandt derfor i kap. 4, at knopanlægget lettest 
kunde sammenlignes med primitive anlæg som f. eks. de 
isolerede furingskugler i de udviklingsmekaniske eksperi- 
menter. 

Med disse har nu knopanlæggene fremforalt det til- 
fælles, at de 
1) frembringer et helt individ bygget nøiagtig som det, 

der fremgaar af embryonaludvik 





lingen. 

at anlæggene først synes ,bestemte* til en anden ud- 
vikling. De celler, hvoraf den indre blære i knopan- 
lægget dannes, er oprindelig et eellekomplex i et af 
moderdyrets organer (f. ex. hos Botrylliderne i peri- 
branchialsækken). Hvis man derfor ikke helt ud hyl- 
der læren om ,Die eingewickelten Keime*, saa maa 
man antage, at dette cellecomplex ikke paa forhaand 
er specificeret til dannelse af knopperne, men at det 
faar stødet hertil under udviklingens løb. 


dv 


Knopudviklingen forekommer mig derfor i lige høi 


grad som de udviklingsmekaniske eksperimenter at vise, at 
ikke al udvikling fra første øieblik er specifikation. Og 
knopudviklingen lærer os fremdeles, at en specifikation først 
kan optræde meget sent i udviklingen. 
Juringsstadier, men ogsaa kimblade og allerede anlagte or- 
ganer, hvorfra knopanlægget dannes, og disse kimblade og 
organer maa derfor iallefald blandt sine celler kunne bevare 
uspecificeret, indifferent cellemateriale. 


Det er ikke alene 


Paafaldende minder den af Cuullery (10) beskrevne 
dobbeltlarve, der findes hos Diplosoma, om de eksperimen- 
telt dannede dobbeltlarver. Jeg afbilder denne her efter 
Caullery. 


«1 


The structure of the inner vesiele appeared to be extremely 
simple, originating from few cells; but in spite of that, it 
formed two such different formations as the nervous system 
and the alimentary canal. 

We therefore found in Chapter IV that the rudi- 
mentary bud could most easily be compared with primitive 
rudiments like the isolated segmentation spheres, for in- 
stance, in developmental-mechanical experiments. 

In common with these, the bud-rudiments 


(1) produce an entire animal exactly similar in structure 
to that which proceeds from embryoniec development; 
) seem first destined for another development. The cells 
from the the bud-rudiment 
is formed are originally a cluster in one of the or- 
gans of the parent animal (in Botryllidæ, for in- 
stance, in the peribranchial cavity). 


(2 


which inner vesiele in 


If, therefore, one 
does not entirely hold the doetrine of ,die eingewi- 
ckelten Keime*, one must presume that this cluster of 
cells is not specified in advance for the formation of 
the buds, but that it receives the impulse to it én the 
course of the development. 

The development of the bud seems to me therefore 
to show just as plainly as the developmental-mechanical 
experiments, that all development is not speeification from 
the very beginning; and bud-development still teaches us 
that a specification may not appear until very late in the 
development. It is not only the segmentation stages, but 
also the germ-layers and the organs already commenced, 


from which the rudimentary bud is formed, and these germ- 


layers and organs must therefore at any rate be able to pre- 
serve among their cells, unspecified, indifferent cell-material. 

The double larva deseribed by Cuullery (10), which 
is found in Diplosomu, strongly recalls the experimentally- 
formed double larvæ. TI here give an illustration of the 
former after Caullery. 





Fig. 
T = Thorax hos larven; 7 = thorax hos knoppen, S = larve- 
hjernen; H = halen med chorda, F = fæsteorganer. 


Salensky har tidligere beskrevet, at denne dobbelt- 
larve dannedes ved deling; men Caullery har ved indgaaende 
undersøgelser vist, at det ene individ, knoppen, dannedes 
ud fra et primitivt anlæg ligesom hos de øvrige familier. 


Den norske Nordhavsxepedition. Johan Hjort: Kimbladstudier paa grundlag af Ascidiernes udvikling. 


| 
| 


14. 


T= thorax in the larva; 7 = thorax in the bud; S = larval 
brain: H= tail with notochord; F= organ of attachment. 
Salenskiy had previously stated that this double larva 
is formed by division; but Caullery has shown by minute 
investigations that the one animal, te bud, is formed from 
a primitive rudiment, as in the other families. He found 


8 


Han fandt desuden at det samme er tilfældet hos de saa- 
kaldte”misdannelser, der findes hos Didemniderne. Jeg at- 


bilder igjenfpaa dette sted Della Valles instruktive; figurer 
fra gruppen Trididemnum. 





too, that it is the same witli the so-called mal-formations 
found in Didemnidæe. I here reproduce Della Valle's in- 
struetive figures from the group Trididemnum. 





Fio. 15. Fig. 16. Fiv. 17. 
Af Korschelt-Heider efter Della Af Korscheclt-Heider efter Della Af Korschelt-Heider etter Della 
Valle. Valle. Valle. 
From Korsrhelt and Heider, after From Korschelt and Heider, after From Korschelt and Heider, after 
Della Valle. Della Valle. Della Valle. 
e = Bgestionsaabning, en = Endostyl, 7 = Ingestionsaab- e = atrial aperture; en = endostyle; ? = brancehial aper- 
ning, m = Mave (ventrikel), 2 = Centralnervesystem, 7 = | ture; m = stomach (ventricle); m = central organs of the 


Rektum. 

Ogsaa her er knopanlægget, som vi saa i den specielle 
del en liden cellehob, og organdannelsen foregaar efter de 
samme prineiper, som overalt ellers i de sammensatte Asci- 
diers knopskydning. 

Kan saaledes udviklingen til senere stadier bevare 
indifferent materiale bliver det en af den sammenlignende 
udviklingshistories vigtigste opgaver at undersøge, naar % 
udviklingen en specifikation udtræder, og hvad der fremkal- 
der en specifikation. 

Johannes Miiller (44) udtrykker dette med uovertræffe- 
lig klarhed: 
ganischen Körper, den anderen und der ersten Keimzelle 
gleich, doch 
d. h. Zellen, 


Organismus werden können? 


, Wie kommt es, dass gewisse Zellen der or- 


niehts erzeugen können, als ihres Gleichen, 
aber keineswegs der Keim zu einem ganzen 
Wie 
neben sich durch Aneignung von Materie neue Hornzellen, 
die Knorpelzellen neue Knorpelzellen in sich bilden aber 
Han 


forklarer dette saaledes: ,Dieses kann nur davon abhången, 


die Hornzellen zwar 


keine Embryonen oder Knospen werden können?* 


dass diese Zellen, wenngleich die Kraft zur Bildung des 
Ganzen enthaltend, doch durch eine spezielle Metamorphose 
ihrer Substanz in Horn und dergleiehen eine solehe Hem- 
mung erfahren haben, dass sie sowohl bald ihre Keimkraft 
am Stammorganismus verlieren und, tot geworden, sich 
abschuppen, als auch, vom Stamm des Ganzen getrennt, 
nicht wieder Ganzes werden können*. 

Meget instruktiv er i Ascidieknoppen forskjellen mel- 
lem den indre, indifferente blære, og den ydre epidermis- 
blære. Denne sidste formaar alene ligesom menneskets 
horneeller at danne celler af samme vævsbeskaffenhed, den 
indre blære derimod formaar at danne de mest forskjellig- 
artede organer. 





nervous system; 7 = rectum. 

Here too, the bud-rudiment, as we saw in the special 
section, is a little cellular mass, and the formation of the 
organs proceeds on the same principles as in all other 
cases of budding in the Compound Aseidians. 

If the development ean thus retain indifferent material 
until later stages, it will become one of the most impor- 
tant objects of comparative developmental history to find 
at | 
its appearance, and what produces a specification. 


out what time in tlie development a specification makes 


Johannes Miiller (44) expresses this with unsurpass- 
He 


Zellen der organischen Körper, der anderen und der ersten 


able clearness. says: .Wie kommt es, dass gewisse 
Keimzelle gleich. doch nichts erzeugen können, als ihres 
gleichen, d. h. Zellen, aber keines-wegs der Keim zu einem 
Wie die Hornzellen 
zwar neben sich durch Aneignung von Materie neue Horn- 
zellen, die Knorpelzellen neue Knorpelzellen in sich bilden 


aber keine Embryonen oder Knospen werden können?* 


ganzen Organismus werden können? 


He explains this as follows: ,.Dieses kann nur davon ab- 
hången, dass diese Zellen, wenngleich die Kraft zur Bild- 
ung Ganzen 
Metamorphose ihrer Substanz in Horn und dergleichen eine 


solche Hemmung erfahren haben, dass sie sowohl bald ihre 


des enthaltend, doch durch eine spezielle 


Keimkraft am Stammorganismus verlieren und, tot gewor- 
den, sich abschuppen, als auch, vom Stamm des Ganzen 
vetrennt, nicht wieder Ganzes werden können.* 

The: difference between the inner, indifferent vesiele 
and the outer epidermal vesicle, is very instructive in the 
Aseidian bud. 
cells in man, is capable of forming cells of the same nature 


The epidermal vesicle alone, like the horny 


of tissue, the inner vesicle, on the other hand, being ca- 
pable of forming the most varied organs. 


At udviklingen formaar op til senere stadier at be- 
vare et indifferent materiale synes mig ogsaa at fremgaa 
af de pathologiske misdannelser og af de saakaldte teratomer. 
I visse saeraltumorer kan man saaledes undertiden finde 
alle værsarter (bruskstykker, tverstribet muskulatur, sandse- 
epithelier) repræsenterede. 

Ogsaa disse bekjendte forhold synes derfor at maatte 
henføres til udifferentieret materiale. 


Medens saaledes spørgsmaalet om, nar en specifika- 
tion indtræder i udviklingen er et problem, der i hvert en- 
kelt tilfælde maa løses ved empiriske undersøgelser, saa er 
det andet spørgsmaal nemlig, hvori specifikationens væsen 
bestaar, hvad der betinger den, af meget mere theoretisk art. 


Vi saa ovenfor, at Roux og hans skole tænker sig, 
at hver kjerne fra første øieblik er ,aktiveret* for dannel- 
sen af en bestemt del af det voksne dyr (f eks. venstre 
kropshalvdel), men at ved skadeligt indereb, f. eks. adskil- 
lelse af en furingskugle, regulerende kræfter, ,regenerations- 
plassonet* udløses. 

Hertwig og Driesch tænker sig derimod saavel den 
normale som den forandrede udvikling afhængig af aarsa- 
ger, der ligger udenfor anlægget selv; og som saadanne 
aarsager har han nævnt cellernes gjensidige situs i forhold 
til hinanden, saa udenverdenens kræfter (tryk, varme etc., ete). 

Det forekommer mig, at disse to theorier er to for- 
skjellige udtryk for den ene og samme ting. Begge theo- 
rier søger nemlig 1 virkeligheden at forklare de forandringer 
i en udviklings forløb, man eksperimentelt kan fremkalde, 
som en organismes reaktion paa en ,Reiz*. Betragter vi 
Roux" theori, at en furingseelle oprindelig er ,aktiveret* 
for dannelsen af en bestemt del (f. eks. høire kropsdel), 
men at cellens ,regenerationsplasson* udløses, naar cellen 
isoleres, hvad udsiger da denne theori andet end, at furings- 
kuglen, naar den udvikler sig under normale forhold (,.Reize') 
danner høire kropsdel og under andre forhold (,.Reize*) 
noget andet. Hvad er ,aktivering* og ,regenerationsplas- 
son* andet end organismens forhold overfor normale og 
anormale ,Reize*. Paa den anden side betoner saavel 
Hertwig som Driesch, at de aldeles ikke tænker sig, at 
udenvyerdeneuns kræfter virker paa organismen paa anden 
maade end som ,.Reiz*. Har 
hed herom, saa har man vel dermed naaet grændsen for 
biologiske forklaringer. Man kan vel som biolog studere 
organismens forhold overfor en bestemt ,Reiz*, men deri- 
mod er vel selve reaktionens væsen ligesaa utilgjængelig for 
biologisk forskning som perceptionen af sandseindtryk o. s. 
v. Saadanne diskussioner som om udviklingen skyldes ak- 
tiverede indre kvaliteter eller en livskraft eller fysikalsk- 
chemiske processer forekommer mig derfor at burde tilhøre 


man imidlertid opnaaet enig- 


andre videnskaber end biologien. 


I sine ,Lecons sur les phénoménes de la vie* siger 
Claude Bernard: ,Lorsque le physiologiste voudra connaitre, 


The fact that the development is able to preserve an 
indifferent material until later stages, seems to me also to 
be shown by the pathological mal-formations and from the 
so-called teratomata. In 
of tissue (cartilage, eross-striped musculature, sensory epi- 
thelinm) may thus sometimes be found represented. 

It 


cumstances must also be referred to undifferentiated mate- 


certain sacral tumours all kinds 


would therefore seem as if these well-known cir- 


rial. 


While the question as to when a specifieation com- 
mences in the development is a problem which in every 
single case must be solved by empirical investigations, the 
other great developmental-mechanical question, namely, in 
what the nature of the specification consist, upon what it 
is contingent, 1s of å much more theoretical nature. 

We have seen above that Rouzx and his school ima- 
gine each nucleus to be ,actuated* from the very first for 
the formation of a certain part of the full-grown animal 
(e. g. the left half of the body), but that by injury, e. g. 
the separation of å segmentation sphere, regulating forces, 
the ,regenerationsplasson* is released. 

Hertwig and Driesch, on the other hand, consider both 
the normal and the altered development to be dependent 
upon causes outside the rudiment itself; and as such causes 
they have mentioned the position of the cells im relation to 
each other, and external forces (pressure, heat, etc., etc.). 

It seems to me that these two tbeories are different 
expressions for the same thing; for they both im reality 
attempt to explain the changes im the course of a deve- 
lopment which can be experimentally produced, as the 
reaction of an organism on å ,Reiz*. If we consider 
Rouzx's theory, that å segmentation cell is originally actuated 
for the formation of a particular part (e. g. the right hand 
part of the body), but that the cell's ,regenerationsplas- 
son* is released when the cell is isolated, what else does 
this theory assert than that the segmentation sphere, when 
developed under normal conditions (,.Reize*), forms the 
right hand portion of the body, and under other conditions 
( Reize*), something else? What are ,Aktivirung* and 
, Regenerationsplasson* but the conditions of the organism 
with regard to normal and abnormal .Reize*? On the 
other hand both Hertwig and Driesch accentuate the fact 
that they by no means consider that external forces affect 
the organism otherwise than as ,.Reiz*. If, however, on 
this point harmony is established, it may be presumed that 
the limit for biological explanations has been reached. As 
biologist. one may study the conditions of the organism 
with regard to a particular ,Reiz*, but on the other hand 
the real nature of the reaction is as inaccessible to biolo- 
gical research as the perception of sense-impressions, ete. 
Such diseussions as to whether the development is due to 
actuated internal qualities, or to a vital force, or to physi- 
cal-chemical processes, seems to me therefore, to belong 
more properly to other branches of science than to biology. 

Claude Bernard, in his ,Lecons sur les phénoménes 
de la vie*, says: ,Lorsque le pbysiologiste voudra connaitre, 


Q* 


provoquer les phénoménes de la vie, agir sur eux, les modi- 
fier, ce n'est pas å la force vitale*), entité insaisisable, qu'il 
lui faudra s'adresser, mais aux conditions physiques et 
chimiques qui entrainent et commandent la manifestation 
vitale.*  Saaledes bør efter mim formening ogsaa spørgs- 
maalet om epigenesis eller evolution i udviklingen alene 
besvares ved undersøgelser over, hvorledes udviklingen for- 
holder sig til bestemte morphologiske begreber, som celler, 
kimblade, organer o. s. V. 

Fra dette synspunkt er Ascidiernes knopskydning som 
al udvikling epigenese. Knopskydningen begynder nemlig 
med et anlæg, der ikke viser nogen af Ascidiernes organer 
eller kimblade, men som derimod bestaar af et lidet antal 
celler, der ved complicerede processer danner det voksne 
dyr. Betragter man nu udviklingen som reaktioner paa 
s Reize*, saa maa man antage at anlægget oprindelig har 
udviklet sig som del af et af moderdyrets organer, men at 
det da under udviklingen har erholdt en impuls til udvik- 
ling i anden retning. Hos Botrylliderne er saaledes cel- 
lerne i knopanlæggets indre blære først en del af moder- 
dyrets peribranchialsæk, indtil de sondrer sig ud fra denne 
og danner et andet individ. At fremdeles andre forhold 
og Reize ogsaa maa finde sted under knoppens udvikling 
fremgaar deraf, at denne forløber anderledes end i embryo- 
naludviklingen.  Saaledes nævntes ovenfor at knopanlæggets 
ydre blære ikke formaar at danne andet end Ascidiens 
epidermis, og at f. eks. nervesystemet fremgaar af den 
indre blære. OQgsaa dette viser bestemt: 


1) At forandrede forhold (, Reize*) formaar at forandre 
udviklingens forløb. 

2) At organismen formaar under andre forhold paa anden 
maade at danne den ene og samme formdannelse (arts- 
typen). 

Det vil utvivlsomt være forkastet at søge at paavise 
hvilke forandringer i anlægget der fremkalder forandringer 
i udviklingens forløb. Man kan kun her udtale sig med 
den største forsigtighed. Jeg har ovenfor nævnt at den 
omstændighed at knoppens ydre blære bestaar af en diffe- 
rentieret epidermis maa antages at modificere knopskydnin- 
gen. Paa den anden at entodermen hos 
Ascidieæggene antagelig paavirkedes i sit forhold ved de 
store mængder blommemasse, der i enkelte grupper (Dista- 
plia) kom til udvikling, en tanke som Balfour forlængst 
har udtalt for Teleostieræggenes vedkommende. 


side nærntes, 


Saadanne eksempler formaar imidlertid alene at «7- 
tyde en enkelt faktor og de er utvivlsomt alene den første 
famlende begyndelse til opfatninger og erfaringer, som en 
fremtidig videnskab vil bringe til en anden klarhed. 


*) Ordet ,Livskraften* involverer ikke her livesaalidt hos 


Claude Bernard nogensomhbelst metafysisk opfatning, men er 
alene et navn paa det metafysiske problem. 


som 


provoquer les phénoménes de la vie, agir sur eux, les mo- 
difier, ce n'est pas å la force vitale*), entité insaisissable, 
quil lui faudra sadresser, mais aux conditions physiques 
et chimiques qui entrainent et commandent la manifestation 
vitale.* In my opinion, should one attempt to elucidate 
the question of epigenesis or evolution in development, by 
nothing but investigations as to the relation of the deve- 
lopment to certain morphological conceptions, such as cells, 
germ-layers, organs, ete. 

From this point of view, the budding of Aseidians, 
like all development is epigenesis.  Budding begins with a 
rudiment which shows none of the Aseidian organs or germ- 
layers, but which, on the contrary consists of a small 
number of cells, which, by complicated processes, form the 
adult animal. 
on ,Reize*, we must presume that the rudiment has ori- 
ginally developed as part of one of the organs of the pa- 
rent animal. but that during development it has acquired 


If the development be considered as reaction 


Thus in 
Botryllidæ, the cells in the inner vesiele of the bud-rudi- 
ment are at first part of the peribranchial cavity of the 
parent animal, until they separate from it, and form an- 
That yet other conditions and ,Reize* may 
also oceur during the development of the bud, avrises from 
the fact that that development takes a different course to 
that of the embryonic development. 
mentioned 


an impulse to develope in another direction. 


other animal. 


In this way it has 
above that the outer vesicle of the bud- 
rudiment is only capable of forming the Ascidian's epidermis, 


been 


and that, e. g. the nervous system proceeds from the inner 

vesicle. This, too, shows decidedly: 

(1) That altered conditions (,.Reize*) are capable of al- 
tering the course of the development: 

(2) That under other conditions the organism is eapable 
of forming, in another way, the same form-formation 
(type of the species). 

It would without doubt be premature to attempt to 
demonstrate what are the changes in the rudiment, which 
It is 
only with the greatest caution that one can express an 


produce changes in the course of the development. 
opinion. I have stated above that we must presume that 
the budding is modified by the cireumstanee that the outer 
vesiele of the bud consists of a differentiated epidermis. 
On the other hand, it is stated that the endoderm in Asci- 
dian ova is probably affected in its conditions by the great 
quantity of yolk which was developed in certain groups 
(Distaplia), a thought which Balfowr has longe since ex- 
pressed with regard to the ova of Teleosteans. 

Such instances, however, can only indicate a single 
factor, and are doubtless only the first uncertain commence- 
ment to the comprehension and experienee which future 
science will carry on to a different degree of elearness. 


*) Neither here nor as used by Claude Bernard do the words 
»force vitale* express any metaphysical view; they are merely a 





name for the metaphysical problem. 
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Kapitel 6. 
Aseidiernes udvikling og den biogenetiske 
grundlov. 


Haecke! betegner sin biogenetiske grundiov med føl- 
gende ord (21, kap. 20): ,Die Ontogenesis oder die Ent- 
wicklung der organischen Individuen. als die Reihe von 
Form-Verånderungen, welche jeder individuelle Organismus 
wiihrend der gesammten Zeit seiner individuellen Existents 
durchlåuft, ist unmittelbar bedingt dureh die Phylogenesis 
oder die Entwicklung des organischen Stammes (Phylon). 
zu welechem derselbe gehört. Die Ontogenese ist die kurze 
und sehnelle Recapitulation der Phylogenesis, bedingt durch 
die pbysiologisehen Functionen der Vererbung (Fortpflan- 
zung) und Anpassung (Ernåhrung). Das organische Indi- 
viduum wiederholt wihrend des raschen und kurzen Laufes 
seiner individuellen Entwicklung die wichtigsten von denje- 
ningen Formverinderungen. welche seine Voreltern wåhrend 
des langsamen und langen Laufes ihrer palaeontologisehen 
Entwicklung nach den Gesetzen der Vererbung und An- 
passung durehlaufen haben." 

Allerede de første arbeider over Ascidiernes udvikling 
fremhævede Ascidielarverne af de interessanteste 
eksempler paa rekapitulation af den phylogenetiske udvik- 
ling i embryonaludviklingen, og eksemplet frembød her 


som et 


desto større interesse som Ascidielarven viste en væsentlig 
anden organisationstypus (hvirveldyrenes) end det voksne 
dyr, der, betragtet alene for sig, maa tilskrives en forholds- 
vis enkel og lavtstaaende organisation. Man betragtede 
derfor almindelig Ascidierne som degenerede hvirveldyrlig- 
Richard Hertwig (29) giver denne opfatning 
udtryk i følgende ord: ,Die iiberraschenden Entdeckun- 
gen, welche vor vier Jahren Kowalevslyy ber die embryo- 


nende former. 


nale Entwicklung der Ascidien verötfentlichte, haben die 
Aufmerksamheit der Zoologen dieser merkwiirdigen Thier- 
gruppe in einem friihber unbekannten Maasse zugewendet. 
Die höchst interessante und wichtige Ueberreinstimmung 
welche nach jenen, inzwischen von Kupfter bestitigten Ent- 
deckungen in der individuellen Entwicklung zwisehen den 
niedrig organisierten Wirmern und dem niedrigsten Wir- 
besteht, hat einen giinzlich 
unerwarteten Lichtstrahl in die dunkle Stammesgeschichte 
der Thiere hinein fallen lassen. 


belthiere, dem Amphioxus, 


Denn eingedenk des inni- 
gen ursiiehlichen Zusammenhanges, welcher zwischen der 
Ontogenie und Phylogenie der Organismen, zwischen der 
individuellen Entwicklungsgeschichte des Thieres und der 
palaeontologisehen Geschichte seiner Vorfahren besteht, muss 
man aus jener ontogenetischen Uebereinstimmung zwischen 
Amphioxus und den Ascidien unmittelbar den höchst wich- 
tigen phylogenetisehen Schluss 
Stammform aller Wirbelthiere 
Thierformen mit den Aseidien 
besessen und 


ziehen dass die gemeinsame 
unter allen uns bekannten 
die niåiehste Verwandtschaft 
mit ihnen aus einer gemeinsamen ålteren 
Stammform sich entwickelt hat.* Talrige forskere har nu 
ogsaa efter Koiwaleksky og v. Kupffer indgaaende studeret 


Ascidiernes udvikling; fremforalt nævner jeg her v. Bene- 

















Chapter VI. 


Aseidian Development and the Biogenetic Funda- 


mental Law. 


Haeckel deseribes his biogenetic fundamental law m 
the following words (21, chap. 20): ,,Die Ontogenesis oder 
die Entwicklung der organischen Individuen, also die Reihe 
von Form-Veriinderungen, welcher jeder individuelle Orga- 
nismus wiihrend der gesammten Zeit seiner individuellen 
Existents durehliuft, is unmittelbar bedingt durch die Phy- 
logenesis oder die Entwicklung des organischen Stammes 
(Phylon), zu welchem derselbe gehört. Die Ontogenese ist 
die kurze und sehnelle Recapitulation der Phylogenesis. 
bedingt durch die physiologisehen Functionen der Vererhung 
(Fortpflanzung) und Anpassung (Ernåhrung). Das orga- 
niche Individuum wiederholt wihrend des raschen und kurzen 
Laufes seiner individuellen Entwicklung die wichtigsten von 
weleche seine Voreltern 
wiihrend des langsamen und langen Laufes ihrer palaeon- 
tologisehen Entwicklung nach den Gesetzen der Vererbung 
und Anpassung durehlaufen haben.* 

The very earliest works on the subject of Ascidian 
development pointed out the Aseidian larva as one of the 
most interesting examples of recapitulation of the phylo- 
genetic development in the embryonic development; and 
the example here offered the greater interest. from the 


denjenigen Formverånderungen, 


fact that the Asecidian larva exhibited a type of organisa- 
tion (that of vertebrate animals) essentially different from 
that of the adult animal, which, considered quite indepe- 
dently, must be attributed to å comparatively simple and 
low organisation. The Aseidiæ were therefore generålly 
regarded as degenerate, vertebrate-like forms. Richard 
Hertwig (29) gives the following expression to this view: 
, Die iiberrasehenden Entdeckungen, welche vor vier Jahren 
Kowalevsky iiber die embryonale Entwicklung der Ascidien 
veröffentlichte. haben die Aufmerksamheit der Zoologen 
dieser merkwiirdigen Thiergruppe in einem friiher unbe- 
kannten Maasse zugewendet. Die höchst interessante og 
wicbtige Uebereinstimmung welehe nach jenen, inzwischen 
von Kupffer bestitigten Entdeckungen in der individuellen 
Entwicklung zwischen den niedrig organisierten Wirmern 
und dem niedrigsten Wirbelthiere, dem Amphioxus, besteht, 
hat einen ginzlich unerwarteten Lichtstrabl in die dunkle 
Stammesgeschichte der Thiere hinein fallen lassen. Denn 
eingedenk des innigen ursåchliehen Zusammenhanges, weleher 
zwischen der Ontogenie und Phylogenie der Organismen, 
zwischen der individuellen Entwicklungsgesehichte des Thieres 
und der palaeontologisehen Geschichte seiner Vorfaren be- 
steht, muss man aus jener ontogenetischen Uebereinstim- 
mung zwischen Amphioxus und den Ascidien unmittelbar 
den höchst wichtigen phylogenetisehen Sehluss ziehen, dass 
die gemeinsame Stammform aller Wirbelthiere unter allen 
uns bekannten Thierformen mit den Aseidien die nåchste 
Verwandtsehaft besessen, und mit ihnen aus einer gemein- 
samen iilteren Stammform sich entwickelt hat.* Numerous 


anatomists after Kowalevsky avd v. Kupffer have care- 


den & Julin, Seeliger og Willey og disse forskere har i 
høieste grad vist, hvorledes Ascidielarven er en ganske 
anderledes høit organiseret form end det voksne dyr. 


Det ligger nu helt udenfor min opgave at ville levere 
noget bidrag til Aseidiernes fylogeni, mine studier har ikke 
været rettet mod dette maal og jeg henviser i den anled- 
ning til de ovennæynte forfattere. 
faa ord omtale den i Kap. 4 anstillede sammenligning 
lem larve- og knopudvikling i almindelighed, og søge at 
belyse de der vundne resultaters forhold til den biogene- 
tiske grundlov. 


Derimod vil jeg med 
mel- 


Vi saa i Kapitel 5, at knopskydningen væsentlig at- 

veg fra larveudviklingen deri, at den 

1) var en forkortning af larveudviklingen, 

2) at organdannelsen foregik efter en væsentlig anden 
plan end embryonaludviklingen. 

Der fandtes i knopudviklingen intet gastrulastadium: 
hverken sandseblæren, cehorda, hale ete. kom til anlæg. 
Seeliger siger (57, pag. 45) meget træffende: .,.Gerade die 
Stadien fehlen, auf welche die Wirbelthierverwandtschaft 
begriindet wurde.* 

Vi staar saaledes her overfor det eiendommelige for- 
hold, at en gruppe kan have 2 udviklingsmodi, af hvilke 
den ene efter forskernes mening rekapitulerer, den anden 
ikke rekapitulerer alle de stadier, der minder om hvirvel- 
dyrenes bygning. 
merksomhed specielt henvendt paa dette punkt, søger fylo- 
genetisk at forklare dette saaledes, at Ascidierne først 
begyndte at knopskyde, efterat de hvirveldyrlignende stadier 
(stadier i fylogenetisk betydning) var passeret, altsaa som 
fastsiddende dyr. 


Seeliger, der synes at have havt sin op- 


Efter analogi med andre fylogenetiske theorier kan 
jeg tænke mig, at man vil søge at forklare det faktum, at 
knopudviklingen ikke viser de hvirveldyrlignende stadier, 
paa en af 2? maader. 

Enten vil man mene, at larvernes udvikling virkelig 
er rekapitulation, men at knopperne ikke ,behøver* at re- 
kapitulere dem, da de fra begyndelsen af er fastsiddende 
og ikke har noget larvestadium, 1 hvilket de kunde bruge 
sin larvehjerne og sin hale. Sammenlign Langs interes- 
sante: Ueber den Einfluss der festsitzenden Lebensweise 
auf die Thiere (41 b). 

Eller ogsaa vil man sige, at larven ikke er en reka- 
pitulation af den fylogenetiske udvikling, men alene repræ- 
senterer en tilpasning til det fritsvømmende stadium, der 
er af fordel for artens udbredelse, som ikke er af 
betydning for knopperne, der danner kolonierne. 


men 


Begge disse theorier slutter derfor, at hvis en reka- 
pitulation overhovedet finder sted hos Ascidierne, saa kan 
den dog helt bortfalde, naar den ikke er af direkte betydning 
for individernes eksistents paa det ene eller andet stadium. 

I Kapitel 4 saa vi, at gastrula-stadiet forholdt sig 


paa lignende maade. Det lykkedes os ikke i knopudvik- 








fully studied the development of Ascidians. Among them 
I would specially name v. Beneden and Julin, Seeliger amd 
IVilley, and these anatomists have shown most distinetly 
that the Ascidian larva is a far more highly organised 
form than the adult animal. 

It is quite outside the scope of my subject to make 
any contribution to the phylogeny of Aseidiæe; my studies 
have not been directed towards that object, and on that 
On the 
other hand I will briefly diseuss the comparison put for- 
ward in Chapter IV, between larval and bud development 
in general, and try to throw some light on the relation of 
the results there gained, to the biogenetic fundamental law. 

We saw in Chapter IV that the chief differences be- 
tween bud and larval development were: 

(1) That budding was an abbreviation of the larval 
development; 


head, I would refer to the above-named authors. 


(2) That the formation of the organs proceeded on 
an essentially different plan in the two modes of development. 

In budding there was no gastrula stage, no rudiments 
of sensory vesicles, notoehord, tail, ete.  Seeliger very aptly 
.Gerade die Stadien fehlen, auf welche 
die Wirbelthier-verwandtsehaft begrindet wurde.* 


says (57, p. 45): 


We thus stand face to face with the peculiar fact of 
a group having two methods of development, one of which, 
aecordiug to the opinion of anatomists, recapitulates, and 
the other does not recapitulate all the stages that recall 
the structure of the vertebrate animal. Seeliger, who seems 
to have had his attention especially turned to this point, 
seeks to explain it phylogenetically, by saying that the 
Aseidiæ did not begin to produce buds until after the 
vertebrate-like stages (stages in the phylogenetic sense) were 
passed, in other words not until they became stationary 
animals. 

After analogy with other phylogenetic theories, I can 
faney that attempts will be made to explain in one of two 
ways, the fact that budding does not show the vertebrate- 
like stages. 

It will either be held that the development of the 
larva is really recapitulation, but that the buds do not 
sneed* to recapitulate. as they are attached from the very 
first, and have no larva stage in which they can use their 
larval brain and their tail (ef. Lang's interesting ,Ueber 
den Einfluss der festsitzenden Lebensweise auf die Thiere* 
(41 b]); or it will be said that the larva is not a recapi- 
tulation of the phylogenetie development, but only repre- 
sents an adaptation to the free-swimming stage, which is 
advantageous to the spread of the species, but is of no 
importance to the buds which form the colonies. 


Both these theories conelude therefore, that if, on 
the whole, a recapitulation takes place in Ascidians, it may 
entirely be omitted when of mo direct importance to the 
existence of the animal in one stage or the other. 

In Chapter IV, we saw that the gastrula stage was 


very similar. We did not succeed in finding, in the bud- 


lingen at finde noget stadium, der i bygning eller dannel- 
sesmaade kunde sammenlignes med det embryonale gastrula- 
stadium. Ved nærmere betragtning viste det sig, at det 
tobladede knopanlæg, der fremviste en vis ydre lighed med 
en gastrula, dog var en væsentlig anderledes bygget form- 
dannelse. 

Jeg vil med faa ord søge at redegjøre for. hvorledes 
disse forhold kan opfattes i theoretisk henseende. Først 
og fremst vil jeg fremhævre, at mine undersøgelser ikke til- 
lader nogen slutning angaaende det spørgsmaal, hvorvidt 
Åseidieudviklingen  overhovedet er en =rekapitulation. 
Dette er et spørgsmaal, der gaar langt ud over undersø- 
gelsernes ramme. Vort maal er derimod at levere et bi- 
drag til lovene for de formstadiers dannelse, der almindnlig 


bekrives som rekapitulationsstadier. 


Hvis min fremstilling af Ascidiernes udvikling er rig- 
tig, saa fremgaar deraf, at det. der almindelig beskrives 
som rekapitulation af den fylogenetiske udvikling, er en 
overordentlig variabel faktor i individernes udviklingshistorie, 
hvis optræden synes helt afhængig af. om den er af betyd- 
Vi har seet, at en Asci- 
die i knopudviklingen kan dannes uden i sin udvikling at 


ning for udviklingsstadierne selv. 


gjennemløbe noget gastrula- eller larvestadium. 


Er det nu berettiget som ovenfor af knopudviklingen 
at drage almindelige slutninger over udviklingens principer? 
Tidligere forfattere har ment, at knopudviklingen i det hele 
er en proces, der i sit væsen nærmest er at opfatte som 
en delingsproces, hvor ingen nydannelse forekommer. Efter 
de specielle resultater, som er fremlagt i dette arbeide. er 
dog ikke længer en saadan opfatning mulig for Ascidiernes 
vedkommende. Vi saa knoppen begynde som et ganske 
lidet, særdelas primitivt anlæg, og organudviklingen viste 
sig 1 sit forløb ikke væsentlig mindre compliceret end i 
den embryonale udvikling. Da nu de dyr, der dannes ved 
knopudviklingen i alle hensender er identiske med de dyr, 
der fremgaar af larverne, saa maa den ene dannelsesmaade 
ligesaafuldt som den anden i sit væsen kaldes en nydan- 
nelse, en udviklmg. Driesch siger træftende anganende de 
forskjellige forsøg. der er gjort paa at opfatte al knopskyd- 
ning som regeneration, deling (16, pag. 121): ,Schliesslich 
kann man ja aber auch die Entwicklung aus dem Ei Re- 
generation nennen: es fehlt eben alles bis auf eine Zelle: 
eine solehe Wortverwendung wiirde uns freilich nicht weiter 
bringen.* 


Om knopudviklingen end ikke helt kan sammenlignes 
med embryonaludviklingen, saa er den dog iallefald en saa 
distinet udviklingsproces, at ogsaa den maa kunne belære 
os om udviklingens væsen overhovedet. 


Det paafaldende er imidlertid da, at det hele skema 
for organudviklingen hos knopperne er saa overordentlig 
forskjellig fra organdannelsen hos ægget, medens erfaringen 
ellers viser, at selv fjerntstaaende gruppers embryonalud- 
viklinger indbyrdes stemmer meget overens. Saaledes staar 
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development, any stage which, in strueture or manner of 
formation could be compared with the embryonic gastrula 
stage. On more careful consideration, it proved that the 
two-layered bud-rudiment, which had a certain external 
resemblance to a gastrula, was vet a formation of an essen- 
tially different structure. 

I will briefly try to show how these faets may be 
regarded from a theoretical point of view. TI will first of 
all lay stress upon the fact that my investigations do not 
permit of any conelusion being drawn on the question as 
to how far Ascidian development, on the whole, is a re- 
capitulation. This is a question which goes far beyond 
the scope of our investigations. OQur object, on the other 
hand, is to make a contribution to the laws for the forma- 
tion of those form-stages which are generally described as 
recapitulation stages. 

If my account of the development of Ascidians is 
correct, it follows that what is generally described as a 
recapitulation of the phylogenetic development, is an e7- 
ceedingly variable factor in the developmental history of the 
animal and one whose appearance seems to depend entirely 
upon its sigmfication to the developmental stages themselves. 
We have seen that in bud-development, am Ascidian can 
be formed without going through any gastrula or larva 
stage in its development. 

Are we justified in drawing from the bud-development 
general conclusious, as above, as to the prineiples of deve- 
lopment? Earlier writers have thought that bud-development 
on the whole is a process which, in its nature, should 
more properly be regarded as a fission process. where no 
new formation oceurs. According, however, to the special 
results set forthb im this paper, such a view is no longer 
tenable, as far as Ascidians are concerned. We saw the 
bud begin as a very small, exceedingly primitive rudiment: 
and the development of the organs proved to be in reality 
no less complicated in its course, than in that of the em- 
bryoniec development. As the animals formed by bud-de- 
velopment are identical in every respect with those pro- 
ceeding from larvæ, the one mode of formation must be 
considered in its nature to be quite as much a new forma- 
tion, a development, as the otber.  Dresch very aptly says 
concerning the various attempts that have been made to 
regard all budding as regeneration or fission (16, p. 121): 
,Schliesslich kann man ja aber auch die Entwicklung aus 
dem Ei Regeneration nennen: es fehlt eben alles bis auf 
eine Zelle; eine solche Wortvrerweudung wiirde uns freilich 
nicht weiter bringen.* 

Although bud-development does not altogether admit 
of comparison with embryonic development, it is at any 
rate so distinet a developmental process as to be capable 
of teaching us about the nature of the development in 
particular. 

The remarkable thing however is that the whole 
sehema of organie development in the buds is so exceed- 
ingly different from the organ-formation in the ovum, while 
experience elsewhere shows that even in widely separated 
groups, there is a great mutual agreement in the embryonie 


Heymons resultater, at midttarmen hos Myriapoderne dan- 
nes fra entodermen og hos visse insekter fra ektodermen 
som en sjelden uoverensstemmelse. 


Det synes, som om man heraf maa kunne drage den 
slutning, at udviklingens forløb ikke altid først og fremst 
betinges af slægtskabet (den fylogenetiske udvikling). Der- 
imod synes udviklingen i høiere grad at være modificerbar 
Anlæggets, be- 
gyndelsesstadiets form og bygning synes at spille en stor 
rolle, ja synes altsaa endog at kunne bringe enhver saakaldet 
rekapitulation til at bortfalde, et forhold, som vel er det 
samme som det af Haeckel kaldet caenogeni. 


end man vel hidtil almindelig har antaget. 


Interessant 
er i denne henseende, at d= forskjellige Ascidiers knop- 
skydninger indbyrdes viser ligesaa store overensstemmelser 
som embryonaludviklingerne, skjønt knopskydningerne visse- 
lig intet har med rekapitulation at gjøre. 


Et eksperimentalt bevis for udviklingens store foran- 
derlighed er givet af G. Wolff (Entwicklungsphysiologisehe 
Studien. Archiw fiir Entwieklungsmekanik. Bd. I. 1895), 
der fandt, at naar linsen hos Triton taeniatus fjernedes, 
regeneredes den fra epithelcellerne i Iris. Her er altsaa 
ogsaa en nydannelse, om ikke af et helt individ, saa dog 
af et organ og ogsaa denne nydannelse finder sted paa en 
væsentlig anden maade end under embryonaludviklingen. 
Kan imidlertid saa store forandringer i den maade, hvor- 
paa nydannelser finder sted, forekomme, saa synes det mig 
at vise, at man endnu maa udtale sig med stor forsigtig- 
hed om, hvad der er fylogenetisk rekapitulation. 


Man maa fremdeles undlade at drage aitfor vidtzaa- 
ende slutninger fra udviklingshistorien over de forskjellige 
typers slægtskabsforhold. 
vidt, at de siger, at de tilsvarende organer hos Ascidie- 


Naar enkelte forfattere gaar saa 


knopperne og Ascidielarven ikke er ,.homologe", fordi de ikke 
dannes paa tilsvarende maade af kimbladene, da viser dette 
tilstrækkelig, til hvilken forvirring en ensidig vurdering af 
udviklingshistorien kan føre. Thi hvis de tilsvarende orga- 
ner, som centralnervesystemet, ikke er homologe hos indi- 
vider af samme art, da er vel dermed overhovedet enhver 
morphologisk betragtning, end sige da sammenlignende be- 
tragtning opgiven. 

Før man udnytter udviklingshistorien, især dens erfa- 
ringer fra de tidligere stadier til indgaaende sammenligning 
mellem de forskjellige typer, maa man utvivlsomt søge at 
klargjøre sig de almindelige love for udviklingen i høiere 
grad end hidtil. Qg under dette arbeide vil utvivlsomt 
studiet af kimbladene, deres dannelse og skjæbne forblive 
et af den morphologiske udviklingshistories vigtigste pro- 
blemer. 


Jena, Januar 1896. 




















development. In this respect, Heymons conelusion, that 
the mid-gut in Myriapoda is formed from the entoderm, 
and in certain insects from the ectoderm, stands as an 
exceptional incongruity. 

From this it seems as if one ought to be able draw 
the eonelusion that the course of development is not always 
primarily contingent upon relationship (the phylogenetic 
development). On the other hand the development seems 
to be more capable of modification than has hitherto ge- 
The form and structure of the 


rudiment, the primitive stage, seems to play an important 


nerally been supposed. 


part, to be able, indeed, to cause the abandoning of all 
so called recapitulation, å cireumstanee which is probably 
the same as Haeckel's so-called caenogeny. Itis interesting 
to find that in this respect the buddings in the different 


Aseidian groups exhibit just as great conformity to one 


another, as do the embryonic developments, though the 
buddings certainly have nothing to do with reeapitulations 


One experimental proof of the great variableness of 
development is given by G. Wolff (Entwicklungsphysiolo- 
giscehe Studien. Archiv för Entwicklungsmechanik. Bå. 
I. 1895), who found that when the lense in Triton taeniatus 
was removed, 1t was regenerated from the epithelial cells 
in the iris. Thus here too there 18 a new formation, if 
not of an entire animal, yet of an organ, and this new 
formation, too, takes place, in åa manner essentially different 
to that in embryonic development. If, however, such great 
changes can occur in the manner in which the new forma- 
tion takes place, it seems to me to show that great caution 
must still be used in assertions as to what is phylogenetie 
recapitulation. 

It will not do, either, to draw too far-going conciu- 
sions from the developmental history of the relationship of 
the various types. When certain writers go so far as to 
say that the corresponding organs in the Aseidian bud and 
the Ascidian larva are not ,homologous*, because they are 
not formed in a corresponding manner from the germ- 
layers, this sufficiently shows to what confusion a one-sided 
raluation of developmental history may lead; for if corre- 
sponding organs, such as the central organs of the nervous 
system, are not homologous in animals of the same species, 
then every morphological view, to say nothing of compara- 
tive views, must be given up. 

Before utilising developmental history, and especially 
its experiences of the earlier stages, for å detailed com- 
parison between the different types, we must endeavour fo 
clear up the general laws of development more completely 
than heretofore; and in doing thus, the study of germ-layers, 
will undoubtedly continue to 
be one of the greatest problems of morphological develop- 
mental history. 


their formation and destiny 


Jena. January, 1896. 
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Figurforklarine. | 
Forkortelser. 
B-S = Branchialsæk, gjælletarm. 
Cell = Cellulosekappen. | 
(01 = Cloaken. | 
Ch = Chorda. | 
CN = Canalis neurentericus. | 
D-R = Dorsalrøret hos knopperne (anlægget til 
hypophysis og ceentralnervesystem). 

D-Pbc = Høire anlæg til peribranchialsækken (Pbe). 
Eg = Feestionsaabning. 
End = Endostyl. 
Ekt = Ektoderm. , 
Ent = Entoderm. 
Ent. St = Stolonens ,entodermstreng*. 
Ep = Epidermis. 
Epic = Epicardium. 
F = Forbindelse mellem moderdyr og knop. 
Fest = Fæsteorganer. | 
Fl = Flimmergrube. 
G = Gjællespalter. 
Genst = Anlæg til generationsorganer. 
H = Hjerte. 
Ha = Hale. 
Hyp = Hypophysis. 
ly = Ingestionsaabning. 
Kn = Knop eller knopanlæg. 
K-I = Knopanlæggets ,indre blære. 
K-Y = Knopanlæggets ,ydre blære". 
Kn (1), Kn (2)= Knop Nr. 1 og Nr. 2 hos Pyrosoma. | 
Ll: = Larvehjerne. | 
M = Mave (ventrikel). | 
Md-R = Medullarrør hos larverne. I 
M-T = Knopskydende ,,moderdyr*. | 
N-R = Nerverøret hos Pyrosoma. | 
Nst = Nervestreng. | 
E = (Esophagus. | 
Ov = Ovarier. 
VEG = Pericardium (Pc + H = Pericard + Hjerte). 
Pbe = Peribranchialsæk. 
Postabd = Postabdomen. | 
R = Rectum. 
Sk = ,Skillevæg* i postabdomen eller stolonerne. 
S. Pbc = Venstre Pbc.anlæg. 
St = Stolo (hos Pyrosoma, Perophora, Botryllus). 
7 = Parm: 
Ut = Urtarm. 


Explanation of the Plates. 


List of Abbreviations. 


B-S = Branchial sac, branchial gut. 

Cell = cellulose tunie. 

cl = cloaca. 

Ch = chorda. 

UC-N = neurenteric canal. 

D-R = dorsal tube in the buds (rudiment of the 
hypophysis and neural centre). 

D-Phe = right rudiment of peribranehial cavity (Pbe). 

Eg = atrial aperture. 

End = endostyle. 

Elt = ectoderm. 

Ent = endoderm. 

Ent. St. = endodermal cord of the stolon. 

Ep = epidermis. 

Epic = epicardium. 

F = connection between parent animal and bud. 

Foæst = organs of attachment. 

FH = dorsal tubercle. 

G = branchial stigmata. 

Genst = rudiment of the generative organs. 

H = heart. 

Ha = tall. 

Hyp = hypophysis. 

lg = oral aperture. 

Kn = bud or bud-rudiment. 

K-I = inner vesicle of bud-rudiment. 

K-Y = outer vesicle of bud-rudiment. 

Kn(1), Kn (2) = buds No. 1 and No. 2 in Pyrosoma. 

Lh = larval brain. 

M = stomach (ventriele). 

Md-R = medullary tube in larva. 

M-T = bud-produeing parent animal. 

N-R = nerve tube in Pyrosoma. 

Nst = nerve cord. 

E = æsophagus. 

Ov = ovarles. 

Pc = pericardium (Pe + H = pericardium — heart). 

Pbe = peribranchial sac. 

Postabd = post-abdomen. 

R = rectum. 

Sk = wall in post-abdomen or stolons. 

S. Pbc = left rudiment of peribranehial cavity. 


R 
R 
1 


stolon (in Pyrosoma, Perophora and Botryllus) 
JP = intestine. 
Ut = primitive intestine. 





Pl. IX. 


Fig. 1—4. Perophora Listeri. 


Efter Kowalevsky (37); fig. 1 ogsaa afbildet af Heider (33). 


Fig. 
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Del af stolo visende anlægget af knopperne ved 
udbugtning af stolonens skillevæg (sk), der efter 
Kowalevskys beskrivelse og egne iagttagelser er 
indtegnet som en dobbeltlamelle. (Kowasky, 
fig. 1). 

Ung knop visende den ,indre blæres* første 
udviklingsstadier (Kowalevsky, åg. 9). 

Ældre stadium, der dog endnu hænger i intim 
forb. med moderdyret (denne sees ikke paa fig. 2, 
fordi knoppen sees fra dorsalsiden).  Pbe dannet 
ved sammensmeltning af de 2 laterale anlæg. 
Den første antydning til disse sees paa fig. 2 
(Kowalevsky, fig. 13). 

Ældre knop (Kowalevsky, fig. 14). 

I fig. 3 og 4 er nervesystemets (D-R) og 
peribranchialsækkens forhold mere klart frem- 
stillede end hos Kowalevsky efter egne lagtta- 
gelser. 


Fig. 5—8. Botryilidæ. 
Efter Hjort (31), fig. 8 ny, fig. 5 og 6 forandret. 
Næsten fuldt udviklet knop, visende 2 unge knop- 


anlæg. Disse sees distinkt bestaaende af 2 blærer. 
(Efter 31, pl. 387, fig. 4). Forstørrelse ca. 140. 


Forbindelse med moderdyret kun 
Den indre blæ- 
res første udviklingsstadier. Dorsalrøret. den 
sadelformige Pbe. (Efter 31, pl. 37, fig. 2). 
Forstørrelse ca. 140. 


Ung knop. 
te) 
gjennem ydre blære, epidermis. 


Ældre stadium visende peribranchialsækkens og 
dorsalrørets videre udvikling. (Efter 31, pl. 37, 
fig. 3). Forstørrelse ca. 140. 

Ældre stadium, hvor Pbe er løsnet fra forbin- 
delsen med B-S og D-R tra forbindelsen med 
Pbe. Illustrerer, dannelsen af sangliet ved for- 
tykkelse af D-R's ventrale væg. Ny figur efter 
senere undersøgelser og med benyttelse af 31. 
pl. 38, fig. 29. Forstørrelse ca. 140. 


Fig. 9—13. Distaplia magnilarva. 
Cfr. foregaaende afhandling (4). 


Ung knop, seet fra venstre side, visende den 
indre blæres første udvikling. 

Ung: knop, samme stadium, seet fra dorsalsiden, 
Ældre stadium. Dorsalrøret løsnet fra B-S. 
Pbe dannet. NSeet fra dorsalsiden. 

Samme stadium fra venstre side. 

Gammel knop, viser dorsalrøret paa ældre sta- 


dier. Gangliets dannelse. 


After Kowalevsky (387); fig. 
Fe. 


Fig, 


Fig. 


Fig. 


Fig. 


Fig. 
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Plate IX. 


Figes. 1—4. Perophora Listeri. 

1 also given by Heider (28). 
Part of a stolon, showing bud-rudiments by the 
evagination of the septum of the stolon (så), which, 
from Kowalevsky's description and my own ob- 
servations, is given as å double lamella (Kowa- 
leysky, fig. 1). 

Young bud, showing the earliest developmental 
stages of the inner vesiele (Kowalevsky, fig. 9). 
Later stage, but still eiosely connected with the 
parent animal. (The latter is not seen in 
fig. 2. because the bud is viewed from the dorsal 
Pbe formed by the coaleseing of the 2 
lateral rudiments. The first indication of the 
latter is visible in fig. 2 (Kowalevsky. fig. 13). 
Older bud (Kowalevsky, fig. 14). 

In figs. 3 and 4, the relations of the nervous 
system (D-R) and the peribranchial cavity more 
clearly represented than by Kowalevsky, from 
personal observations. 


side.) 


Figs. 5—8. 


Botryllidæ. 
After Hjort (31); fig. 8 new, fig. 5 and 6 altered. 


Almost fully-developed bud, showing 2 young 
bud-rudiments. The latter are distinctly seen 
to consist of 2 vesicles (31, Pl. 37, fig. 4). 
Maenified about 140 times. 

Young bud. Communication with the parent 
animal only through the outer vesicle, the epi- 
Farliest developmental stages of the 
Dorsal tube, the saddle-shaped 
fig. 2). Magnified about 140 


dermis. 
inner vesicle. 
PbeuBlrkPIør 
times. 

Later stage, showing further development of peri- 
branchial cavity and dorsal tube (31, PI. 37, 
fig. 3). Magnified about 140 times. 

Later stage, where Pbe has broken off connection 
with B-S, and D-R with Pbe. Illustrates for- 
mation of ganglion with thiekening of ventral 
wall of D-R. (New figure trom later observa- 
tions, and employing 31, Pl. 38, fig. 29. 
Magnified about 140. 


Figs. 9—13. Distaplia magnilarva. 

Cfr. preceding paper (4) 
Young bud, seen from the left, showing the 
earliest development of the inner vesicle. 
Young bud; same stage; dorsal view. 
Later stage. Dorsal tube detached from B-S; 
Pbe formed. Dorsal view. 
Same stage, from the left. 
Old bud, showing later stages of dorsal tube, 
and formation of ganglion. 
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PL X. 
Fig. 15. Pyrosoma. 
1. Efter Seeliger (59, Taf I, fig. 1). ogsan afbildet 


af Heider (2383), 


der har 2 Knopper, Kn. (1) og 


visende et moderdyr med stolo, 
Kn (2). 

2. Ungt knopstadium. Nerverørets første dannelse. 
Bonnevie (4). 

De 2 dor- 
sale epitheltappe til dannelsen af nervesystemet 


har forenet sie. 


3. Ung knop, noget ældre end tig. 1. 


Bonnevie (4). 
4 og 5 ældre stadier. Bonnevie (4). 
Fig. 6—9. 
6. Larve at Amaroucitm rosenm visende dannelsen 
Ny figur. 


Amaroucium. 
af epicardiet samt nervesystemet. 


7. Ungt individ af Amaroucium efter Kovalevsky 
(388, Taf. XNXXI, fig. 17) visende postabdomen. 
Ogsaa afbildet af Heider (23). 

8. Ungt knopskydende individ. 

per ved tverdelinger af postabdomen. 

Kowalevsky (38, Taf. XXXI, fig. 19). 


Dannelse af knop- 
Efter 
Ogsaa 


afbildet at Heider (23). - 


Tllu- 


strerer epicardiet og nervesystemet, cellulosekap- 


9, Unet individ kort efter metamorphosen. 
pen hos en ung Ascidie. 


Fig. 10—12. Glossophorum sabulosum. 


10. Ung knop seet fra venstre side, samme stadium 
som pl. XI, fig. 1—7. Dannelsen af Pbe og D-R. 
11. Æ re stadium. Se speciel beskrivelse. 


12. Gammel knop, thoracalpartiet. 
overgangen til dannelse af hypophysis og ganglion. 


Dorsalrøret paa 


PLIXE 
Glossophorum sabulosum. 


1. Ung knop af samme stadium som pl. X, fig. 10. 
Dannelse af D-R, Pbe og Epic. De med græ- 
ske bogstaver betegnede linier viser snitretningen 
for de i fig. 2—7 afbildede tversnit. Man er- 

kjender let. at 





2 er et tversnit langs linien «—p. 
Bj fee å y—0. 
2 OE ; gå. 
DN 5 ss %—0. 
GJ å T—7 
TG EA ; ; h—u. 
S—11 viser tversnit gjennem forskjellige stadier af 


gangliets afsnøring fra dorsalrøret. 
S. Et stadium, hvor dorsalrørets dorsale væg er 
sterkt fortykket. Snit længere bagtil af dette 


stadium viser dorsalrøret som et encellet rør. 


9. Begyndende afsnøring af gangliet. 


pa 


1 


(re 
Fig. 2 
EG 


Figs. 4 


Fig. G. 
ten Å Mo 
Fig. 8. 


Fig. 9. 


Plate X. 
Figs. 1—3. Pyrosoma. 
After Seeliger (59, PI. I, fig. 1); also given by 
Heider (23); showing å parent animal with stolon 





which has 2 buds, Kn (1) and Kn (2). 


Early bud stage. Earliest formation of the 
nerv> tube. Bonnevie (4). 
Young bud, rather older than fig. 1. The 2 


dorsal epithelial processes for the formation of 
Bonnevie (4). 
Bonnevie (4). 


the nervous system are united. 
and 5. Later stages. 


Figs 6—9. Amaroucium. 

Larva of Amaroucium roseum, showing the for- 
mation of the epicardium and the nervous system. 
New figure. 

Young Amaroucium, atter Kowalevskiy (38, PI. 
XXNXL fig. 17) showing post-abdomen. Also 
given by Heider (23). 
Young budding animal. Formation of buds by 


After Ko- 


Also given 


transverse division of post-abdomen. 
walevsky (38, Pl. XXXTI, fig. 19). 
by Heider (28). 
Young animal soon after metamorphosis; show- 
ing the epicardium, cellulose tunic and nervous 
system in å young Ascidian. 


Figs 10—12. Glossophorum sabulosum. 


Fig. 10. Young bud, seen from left; same stage as PI. 
XI, figs. 1—7. Formation of: Pbe and D-R. 

Fig. 11. Later stage. See special description. 

Fig. 12. Old bud, thoracic part. Dorsal tube turning 
into hypopbysis and ganglion. 

Plate XI. 
Glossophorum sabulosum. 

Fig. 1. Young bud of same stage as Pl. X, fig. 10. 
Formation of D-R. Pbe and Epic. The lines 
with Greek lettering show the sectional planes 
of the transverse sections in figs. 2—7. It will 
easily be seen that 

Fig. 2 is a transverse section along the line a—8. 

No , 5 å - - å. 

ide Å o5 2; Å a - - ed. 

en 6 SE z 0: 

BroO å p - == CT 

Fig. 7 - - . 6 - -- Au. 

Figs.  8—11 show transverse sections through different stages 
of the construction of the ganglion from the 
dorsal tube. 

Fig. 8. Å stage in which the dorsal wall of the dorsal 
tube is much thickened. Sections of this stage 
furtber back show the dorsal tube as a single- 
celled tube. 

Fig. 9. Ineipient constriction of the ganglion. 


Fig. 
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Ældre stadium. 
Stadium, der i alt væsentligt modsvarer den ud- 
viklede knops organisation. 


Pl. II. 


Embryonaludviklingen af Distaplia magnilarva. 
. 1 og 2 af Heider (23) efter v. Davidoff (12) visende 


Fig. 3. 
Fig. 4. 
Bio: 
Me (G 
låten 
Fig. 8. 
len 


medullarrørets og canalis neurentericus dannelse. 


Ung larve, ikke væsentlig ældre end det i fig. 2 
afbildede stadium. Visende medullarrørets første 
begyndelse til differentiering, samt peribranchial- 
sækkens dannelse. 

Samme stadium i tversnit. Viser det ene peri- 
branchialsækanlægs forbindelse med ektodermen. 


Ældre stadium seet fra dorsalsiden. De 2 an- 
læg til peribranchialsækken sammenvoksede og 
gjællespalterne dannede. Medullarrøret fortil 
sammenvokset med gjælletarmen. 

Samme stadium seet fra venstre side. 
Repræsenterer den voksne larve. Viser larve- 
hjernens udvikling og forhold til den senere hypo- 
physis, flimmergrube og ganglion. Tidligere af- 
bildet (31), pl. 39, fig. 33. 

Ungt individ med det fastsiddende dyrs bygning. 
Larvehjernen findes ikke. Gangliet er helt af- 
snøret. Hypophysen viser sig som en enkel 
kort eylinder. 


Voksen larve, visende dennes bygning i alminde- 
lighed. 





Fig. 
Fig. 


Figs. 1 and 2. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 
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Later stage. 
Stage corresponding in all essential points to 
the organisation of the developed bud. 


Plate XII. 


Embryonic development of Distaplia magnilarva. 


From Heider (23) after v. Davidoff (12); 
showing the formation of the medullary tube 
and the neurenteric canal. 

Young larva, not much older than that in fig. 2, 
showing the commencement of differentiation in 
the medullary tube, and the formation of the 
peribranchial cavity. 

Same stage in transverse section, showing the 
connection of one rudiment of the peribranchial 
cavity with the ectoderm. 

Dorsal view of later stage. The 2 rudiments 
of the peribranchial cavity coalesced, and the 
branchial stigmata formed. The medullary tube 
coalesced in front with the branchial gut. 

Left view of same stage. 

Full-grown larva. Shows development of larval 
brain, and its relation to the subsequent hypo- 
physis, dorsal tuberele and ganglion. 

given 31, PI. 39, fig. 33. 

Young animal with the structure of the attached 
animal. Gang- 
Hypophysis appears 


Previously 


Larval brain not to be found. 
lion completely constrieted. 
as å single short cylinder. 
Full-grown larva, showing general structure. 
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362 å ET 79 59 5 40 E| 459 839 | —1. 0 | Ler. Clay. a0 
363 SO 8 28 El 260 Ars Mere Gher: Clay. JD 
366 se 70 S80 Van mg 185 61 I 12 2 å E p 
å Magdalene Bay. SG) 68 | —o. 2 er Op E 
370 18 78 48 8 37 E. 109 199 Tr Plaer, Clay. qr 
372 9 RO 7 SO 7 120 236 Ten Ahern Clay. Nå 
(Isfjord). 
374 må 25 Je no mg 38 186 60 KO Oz uer: Clay. 11% 
(Advent Bay). 
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Forord. 


Manuskriptet til'denne Afhandling blev leveret fra min Haand allerede i November 1898, og et helt Aar er 
saaledes gaaet med til Oversættelse (denne var færdig i Marts 1899) og Trykning. Heri maa Grunden søges, naar jeg 
ikke har kunnet tage det tilbørlige Hensyn til den allernyeste Literatur: en Fortegnelse over den findes dog hosføiet den 
alm. Literaturfortegnelse Pag. 100. 

Hyad angaar Ordningen og Brugen af de systematiske Tabeller, hvoraf der findes en for hver Genus at de 
nordiske Hydroider, bedes følgende bemerket: 

Ved Læsning af Tabellen fra venstre tinder man først saadanne — ofte løsrevpne — Kjendemerker, der speeielt 
er af Betydning for Artsbestemmelsen, medens en mere udfyldende Beskrivelse af alle Arternes Eiendommeligheder findes 
paa høire Side af deres Navne. De Tal, der staar hosføiet Arternes Navne, henviser til de tilsvarende Numre i Literatur- 
fortegnelsen bag i Bogen. 


Kristiania, 2den November 1899. 


Kristine Bonnevie. 


Preface. 


The MS of this treatise was completed in November, 1898, and thus åa whole vear has been taken up with 
the translating (which was finished in March 1899) and the printing. This must be taken as the explanation of the faet 
that I have not taken proper notice of the latest literature on the subject. Å list of this will, however, be found added 
to the general bibliography, p. 100. 

With regard to the use of the systematic tables, of which there is one for each genus of Seandinavian hydroids, 
the following remark may be made: 

On reading the table, there is first found, to the left, such distinguishing features — often diseonnected — as are 
of special importance in determining the species; while a fuller description of all the peeuliarities of the species is found 
to the right of their names. The figures after the names of the species refer to the corresponding numbers in the 
bibliography at the end. 


Kristiania, 2nd Nov. 1899. 


Kristine Bonnevie. 
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Hydroida. 


I Vaaren 1896 blev det mig overdraget at undersøge 
Hydroidematerialet fra Den norske Nordhavsexpedition, og 
jeg tillader mig herved at frembære min ærbødige Tak til 
Redaktionskomiteen, de Herrer, Professorerne Mohn og G. 
O. Sars, fordi dette interessante Hverv blev mig anbetroet. 

Materialet indeholder 45 Arter, hvoraf 16 er nye for 
Videnskaben; og deriblandt er flere Former, hvis Anatomi 
er af stor Interesse, og som tildels kommer til at have 
Indvirkning paa Opfatningen af Hydroidernes Systematik. 
For at faa Anledning til at sætte mig grundig ind i de 
tidligere kjendte Formers Bygning, og derigjennem sættes 
istand til at faa et selvstændigt Syn paa Sammenhængen 
mellem Arterne og paa Grundlaget for Systematiken, har 
Jeg faaet overladt til Undersøgelse Hydroidesamlingerne fra 
Kristiania Universitet og fra Tromsø Museum, ligesom jeg 
ogsaa har gjennemgaaet private Samlinger fra Konservator 
Appelløf og Kand. Nordgaard i Bergen. Jeg tillader mig 
herved at rette en Tak til de nævnte Herrer og til Sam- 
lingsbestyrerne Prof. R. Collett i Kristiania og Konservator 
Sparre-Schneider i Tromsø, for den Hjælp de gjennem sit 
værdifulde Materiale bar ydet mig under mit Arbeide med 
Hydroiderne. Specielt har Samlingen i Kristiania været mig 
af stor Nytte, da den indbefatter alle de af Prof. M. og 
G. 0. Sars fundne Hydroider og saaledes ogsaa Orginal- 
exemplarerne for de mange Beskrivelser af nye Arter, som 
de begge har leveret. Herigjennem er jeg sat istand til, 
dels paa enkelte Punkter at supplere disse Beskrivelser, og 
dels at klargjøre Tvivlspørgsmaal, der senere er opstaaede 
dem angaaende. 

Mit Materiale har tilsammen omfattet 9—600 Exem- 
plarer af Hydroider, der kan henføres til ca. 150 Arter, og 
jeg antager, at det representerer saagodtsom alle Norges 
Hydroider, idet Universitetets Samling indbefatter Arter 
fra hele Landets Kyststrækning, medens af de tidligere 
nævnte Specialsamlinger, Appelløfs er fra Bergenskanten, 
Nordgaards fra Lofoten og Esnen omkring Nordkap og 
Tromsø Museums fra dette Sted. 


Den norske Nordhavsexpedition. Kristine Bonnevie: MHydroida. 


Hydroida. 


In the spring of 1896, I was commissioned to examine 
the collection of Hydroids from the Norwegian North Atlan- 
tic Expedition; and I here beg to offer my grateful thanks 
to the editorial committee, Professors Mohn and G. 0. Sars, 
for having entrusted this interesting task to me. 

The collection comprises 45 species, of which 16 are 
new to science; and among them are several forms whose 
anatomy is of great interest, and which will, to some extent, 
affect the present views with regard to the systematisation 
of hydroids. In order to become thoroughly acquainted 
with the construction of the forms already known, and thus 
be enabled to look with an unprejudiced eye at the affinity 
between the species, and on the foundation for the systema- 
tisation, I obtained permission to examine the collections 
of hydroids from the Kristiania University and from Tromsø 
Museum, and I have also gone through the private collec- 
tions of Curator Appelløf and Hr. Nordgaard in Bergen. 
I beg here to tender my thanks to these gentlemen, and 
to Prof. R. Collett and Curator Sparre-Schmider, the res- 
pective directors of the Kristiania and Tromsø eollections, 
for the belp they trough their valuable material have given 
me in my work. The collection in Kristiania, in particu- 
lar, has been of great use to me, as it comprises all the 
hydroids found by Professors M. and G. 0. Sars. and 
thus the original specimens for the numerous descriptions 
of new species which they have furnished. By this means, 
I have been enabled, partly to supplement these descrip- 
tions in certain points, and partly to elucidate doubtful 
questions which have subsequently arisen concerning them. 

The material which I had to work upon contained, in 
all, between 500 and 600 specimens of Hydroids, referrable 
to about 150 species; and I imagine that it ineludes repre- 
sentatives of very nearly all the hydroids of Norway, as 
the University collection contains hydroids from the entire 
line of coast, while the previously-mentioned private collec- 
tions, Appelløf's and Nordgaard's, are respectively from the 
Bergen district and from Lofoten and the region round 
the North Cape, and that of the Tromsø Museum from 
Tromsø. 


Desuden bar jeg i de sidst forløbne Somre under 


Ophold ved Kristianiafjorden, paa forskjellige Steder af 


Vestlandet, i Lofoten og ved Trondhjemsfjorden havt Anled- 
ning til selv at studere Hydroidefaunaen paa levende Indi- 
vider, og at iagttage de i Planktonet levende Meduser. 

For at fan indordnet Nordhavsexpeditionens Hydroider 
paa sine Pladse i det System, der efter mine Undersøgelser 
staar for mig som det naturlige, har jeg for hver Slægt 
opstillet et Schema, der omfatter disse, sammenstillet med 
Norges Hydroider, der dels er kjendte fra før af som nor- 
ske. dels nye for vor Fauna og dels er de ikke tidligere 
beskrevne. 


Bemerkninger om den senere Tids Literatur, og 
om Grundlaget for et naturligt System. 


Hincks og Allman har i sine klassiske Verker — (57) 
1868 og (14) 1872, — givet en en Oversigt over den ældre 
Hydroideliteratur, og sat dens Resultater i System, hvorved 
de i høi Grad har lettet Arbeidet for de senere Forskere. 

Men efter denne Tid er Kjendskabet til Hydroiderne 
blevet sterkt udvidet. idet der er udkommet en stor Mængde 
Afhandlinger med Beskrivelser af nye Slægter og Arter 
fra de forskjellige Steder. Ofte mangler enhver Angivelse 
af det System, hvorunder Forfatteren tænker sig Arterne 
indordnede, — Allman har selv (19) forladt sit tidligere 
System og oprettet et nyt, der er i høi Grad unaturligt, 
ligesom han har oprettet en Række nye Slægter, hvoraf de 
fleste er baseret kun paa Artskarakterer — og Hydroidernes 
Systematik var saaledes bleven sterkt kompliceret, paa 
samme Tid som Literaturen, bestaaende af talrige spredte 
En Revi- 
sion var derfor høist paakrævet, og i de sidste Aar er der 
da ogsaa gjort kraftige Skridt i Retning af en Forenkling 
af Systemet. 

Levinsen (79) gjorde i 1893 Begyndelsen, idet han, 
foruden at give meget interessante Meddelelser angaaende 


Afhandlinger, var meget vanskelig at overskue. 


enkelte Punkter af af Hydroidernes Anatomi, ogsaa sam- 
menfattede en Del ældre Familier under Fam. Bougain- 
villidæ, og forøvrigt gav temmelig omfattende Diagnoser af 
flere andre Familier. Han hævder, at man under Nlægts- 
inddelingen ikke kan tage Hensyn til, hvorvidt Gonoforerne 
udvikler sig til fri Meduser eller ikke, og dette gjennem- 
enkelt Undtagelse 
(nemlig hvor han retter sig efter den almindelige Praksis, 


fører han i Systemet paa en nær 
og foreslaar Navnet Halisiphonia for saadanne Lafoöa-Arter, 
der frembringer Meduser). Men paa samme Tid som han 
saaledes indleder en Forenkling af Systemet, saa opretter 
han selv under Campanulinide en Række nye Slægter, der 
efter min Opfatning ikke har Existensberettigelse som saa- 
danne; de er nemlig grundede paa Kjendemerker, der er 
meget gode for Artsbestemmelsen, men som dog neppe kan 


! En Beskrivelse af disse nye norske Arter fremkommer i Bergens 
Mnseums Aarbog for 1898 i en Afhandling, der sendes i Tryk- 
ken samtidig med denne. 


I have, moreover, during the last few summers on the 
Kristiania Fjord, in various places on the west coast, in 
Lofoten and on the Trondhjem Fjord, had occasion of stu- 
dying the bydroid fauna from living specimens, and of 
observing the medusæ living in the plankton. 

In order to give the hydroids of the North Atlantic 
Expedition their proper place in the system which after 
my investigations, seems to me, to be the natural one, I 
have drawn up a table for each genus, in which they are 
placed side by side with Norwegian hydroids, some of them 
being already known as Norwegian, some new to our fauna, 
and some not previously described." 


” 


Remarks on the literature of regent times, and on the 
foundation for a natural system. 


Hincks and Allman, in their works — (57) 1868 and 
(14) 1872 — have given a general view of the earlier hyd- 
roid literature, and systematised its results, thereby greatly 
lightening the labour of subsequent investigators. 

But since that time, the knowledge concerning hydroids 
has been greatly extended, a great number of treatises 
having appeared with descriptions of new genera and spe- 
cies from the most varied loealities. Frequently all men- 
tion of the system according to which the author places 
the species is wanting — Allman himself (19) abandoned his 
previous system, and set up å new one which is extremely 
unnatural; and he has also established a series of new 
genera, the greater nnmber of which are based only upon 
specific characters — and the systematisation of the Hyd- 
roida had thus become higbly complicated, while at the 
same time the literature, consistinz of numerous scattered 
treatises, was very difficult to survey. Å revision was thus 
extremely needful, and of late years decided steps have 
been taken in the direction of a simplification of the system. 

Levinsen (79) made å commencement in 1893, when, 
besides imparting very interesting information concerning 
certain points in the anatomy of hydroids, he collected a 
number of older families under the family Bougainvillidæ, 
and also gave fairly comprehensive definitions of several 
other families. He maintains that in dividing into genera, 
no regard can be paid to the question whether the gono- 
phores develope into medusa or not, and he carries this 
out in his system (with one exception, viz. where he con- 
forms to the general practice, and proposes the name 
Halisiphonia for such species of Lafoöa as produce medusæ). 
But while thus introducing a simplifieation of the system, 
he himself establishes, under Campanulinideæ, a series of 
new genera, whose existence as such is, in my opinion, 
without justification, for they are founded on distinguishing 
features which are good enough for determining species, 
but which can searcely have the importance which Levinsen 

1 Å description of these new Norwegian species will appear in the 

Year-book of the Bergen Museum for 1898, in åa paper which 

goes to press at the same time as the present one. 


have den Betydning, Levinsen tillægger dem, da alle disse 
Slægter — ligeoverfor andre nærstaaende — dog staar som 
et samlet Hele. 

Under Undersøgelsen af Nordhavsexpeditionens athe- 
cate Hydroider, blev jeg fuldstændig overbevist om, — hvad 
Levinsen ogsaa havde fremhævet — at Spørgsmaalet om 
Gonoforernes Udvikling er fuldstændig betydningsløst for 
Systematiken, idet der blandt meget nærstaaende Arter, 
stadig findes saadanne, hvis Gonoforer sammen danner en 
mere eller mindre tæt sluttet Række af Udviklingstrin — 
fra Gonofor uden Radialkanaler og op til fri Meduser med 
fuldstændigt Kanalsystem. — En anden Sag er det, at saa- 
danne Arter bør skilles ud, hvis Gonoforer er byggede efter 
et Princip, forskjelligt fra det, som er Grundlaget for 
Medusebygningen. 

Denne min Opfatning fremholdt jeg (29) i min fore- 
løbige Meddelelse om de athekate Hydroider. Desværre 
fik jeg ikke, førend Korrekturlæsningen paa denne var besør- 
get, fat i Schneiders Afhandling (107), der var udkommet 
lige før mit Manuskript gik i Trykken, og jeg kunde saa- 
ledes ikke referere til denne. Forfatteren giver her i korte 
Træk en Fremstilling af Hydroidernes Systematik, og han 
gjennemfører konsekvent det ovenfor omtalte Princip sam- 
tidig med at han ogsaa paa andre Maader stadig arbeider 
for en Forenkling af Systemet. Han fremholder, at alle 
Arter danner en sluttet Række, og kun derved, at enkelte 
Arter er uddøde, andre endnu ukjendte, viser der sig for 
os større og mindre Huller i denne Række; og saalænge 
disse Huller existerer, og enkelte Arter derfor synes adskilt 
ved et Sprang i Rækken, maa disse henføres til forskjellige 
Slægter, der imidlertid smelter sammen, eftersom Overgangs- 
former mellem dem opdages. Med denne Tanke som 
Udgangspunkt gjennemgaar han saa de tidligere opstillede 
Slægter og reducerer den største Del af dem til Synonymer. 


Det System af Slægter, som da tilslut opstilledes af 
Schneider, forekommer mig at være bygget paa en naturlig 
Sammenhæng mellem Arterne, og jeg maa i alt væsentligt 
give det min Tilslutning!; og hvis Fremtidens Systematikere 
under sit Arbeide vilde have Blikket rettet paa Overens- 
stemmelsen mellem Arterne, lige meget som paa Forskjellen 
mellem dem, da kunde der muligens være Haab om efter- 
haanden at blive af med den Hær af Synonymer, der nu 
i saa høi Grad vanskeliggjør enhver systematisk Under- 
søgelse af Hydroiderne. 

Men hvis man paa den anden Side gaar for vidt 1 
dette Forenklingsarbeide, og f. Eks. forener til en Slægt 
alle Arter, mellem hvilke man kan finde Overgangsformer, 
da bliver jo Følgen kun den, at de gamle Benævnelser, 
Familie, Slægt o. s. v., lidt efter lidt glider ud af Systemet, 
eller iallefald træder ud af Brug, medens man af praktiske 
Hensyn maa indføre andre for at betegne nærmere og fjernere 
Sammenhæng mellem Arterne indenfor en og samme Nlægt. 
Og det er jo forholdsvis ligegyldigt om de forskjellige 

! Hvor min Opfatning i Enkeltheder afviger fra Schneiders, vil 


det blive omtalt nedenfor. 


attributes to them, as all these genera — compared with 
are like one complete whole. 





other nearly-allied genera 


During my examination of the N. Atl. Exp. athecate 
hydroids, I beeame fully convinced of what Levinsen had 
also asserted, viz. that the question as to the development 
of the gonophores is of no importance whatever to the 
systematisation, as among nearlyallied species there are 
always some whose gonophores form together a more or 
less complete series of developmental stages. from gono- 
phores without radial eanals, up to free-swimming medusæ 
with a complete canal system. Another question it is 
that species, whose gonophores are constructed on a prin- 
eiple different to that which forms the basis of the medusa 
construction, ought to be separated from the others. 

I put forward tbis view in my preliminary communi- 
cation (29) relating to the athecate hydroids. Unfortunately, 
Schneider's treatise (107), which had appeared just before 
my MS went to press, did not fall into my hands until 
after my proofs had been read, and I was thus unable to 
refer to it. The author there gives a brief statement of 
the systematisation of hydroids. and he consistently carries 
out the above-mentioned prineiple, while at the same time 
he is in other direction too striving towards a simplification 
of the system. He maintains that all species form å com- 
pact series, and that 1t is only because some species have 
died out, and others are still unknown, that we se large 
or small gaps in the series; and as long as these gaps 
exist, and certain species, in consequence, seem to be sepa- 
rated by a break in the series, they must be referred to 
different genera, which, however, merge together, as the 
transition-forms between them are discovered. Starting 
with this idea, he then goes through the previously- 
established genera, and reduces the greater number of 
them to synonyms 

The system of genera which is finally drawn up by 
Schneider seems to me to be built upon a natural connec- 
tion between the species, and in all essentials, I must give 
it my adherence.? If the systematists of the future, during 
their labours, would turn their attention to the similarity 
between the species as much as to the difference between 
them, there would perhaps be some hope of getting gra- 
dually rid of the host of synonyms which now so greatly 
add to tbe difficulty of a systematic investigation of the 
Hydroida. 

Buf if, on the other hand, this work of simplifying 
is carried too far, and one genus, for instance, is presented 
whith all the species between which transition forms may 
be found, the consequence will be that the old names — 
family, genus, ete. — gradually drop out of the system, or 
at any rate out of use, while for practical considerations 
others must be introduced to designate the elose or distant 
counection between the species in a genus. Itis indeed 
a matter of comparative indifference whether the various 


1 Where my opinion differs from Schneider's in details, it will be 


mentioned below. 


Grupper i et System benævnes Familier, Slægter, Under- 
slægter eller hvad man nu vil kalde dem; Hovedsagen er, at 
det Princip, efter hvilket Systemet er bygget, gjennemføres 
konsekvent, saa at man over hele Linien benytter ligevær- 
dige Kjendemærker til at karakterisere sideordnede Grupper. 


Naar man betragter Rækken af de forskjellige Hyd- 
roidefamilier og Slægter, ser man hos dem en Udvikling fre 
Ensartethed til mere eller mindre sterkt udviklet Differen- 
tiation, paa samme Maade som man træffer den overalt ellers 
saavel under den ontogenetiske som phylogenetiske Udvikling. 

Hos Hydroiderne ytrer denne Differentiering sig mest 
paafaldende ved Generationsstoffernes ((Gonoforernes) Plads 
i Kolonien. Betragter man f. Eks., med Clava som Ud- 
gangspunkt, de athecate Hydroider, der har spindelformige 
Hydranther med traadformige Tentakler, da finder man her 
representeret alle de forskjellige Trin i en saadan Udvikling. 
Alle Hydranther i Koloni af Clava bærer Gonoforer: der 
er altsaa inden Kolonien fuld Fnsartethed, og det samme 
finder man hos Perigonimus, hvor Gonoforerne findes spredt 
over Stamme og Grene i hele Kolonien. 
viser os et noget høiere Udviklingstrin, idet her Gonofo- 


Bougainvillidae 


rerne findes samlede paa enkelte Hydranthers Stilke, medens 
Kolonien forresten er steril. (Første Anlæg til Blastostyl- 
dannelse). Hos Dicoryne og hos Hydractinia er Blastostyl- 
dannelsen fuldstændig, idet de Hydranther, der bærer Gono- 
forerne, er mere eller mindre atrophierede, og saaledes 
ikke længer staar i Ernæringens Tjeneste. 


Herfra kommer man saa over til de thecaphore Hyd- 
roider, hos hvilke den atrophierede Hydranth og de paa 
den siddende Gonoforer, yderligere er udpræget som en 
Enhed derved, at de er bedækkede af et fælles Chitinhylster. 

Ved at gaa ud fra Coryme og betragte de Familier, 
der maa afledes fra denne, ser man samme Udvikling, men 
her med store Sprang. I denne Række ser man Ditferen- 
tieringen endnu videre fremskreden, end hos Hydractinia, 
idet Blastostylerne (de atrophierede Hydranther) fuldstæn- 
dig omdannes og fra at representere Individer i en Koloni, 
gaar de over til at være Organer paa et Individ. Denne 
Forandring indledes hos Myriothela, hvor Blastostylerne, 
der fuldstændig ligner dem, man finder hos Hydractima, 
har sin Plads paa den nederste Del af Koloniens eneste 
ikke atrophierede Hydrantb. Og hos Tubularia findes den 1 
sin høieste Udvikling, idet Blastostylerne, der neppe kan gjen- 
kjendes som saadanne, sidder som Kreds af klaselignende 
Organer indenfor Hydrantiens proximale Tentakelkreds. 

Jeg, tror, at denne Ditterentiering indenfor Kolonien 
er en god Ledesnor ved Gruppering af Hydroiderne. All- 
man har flere Steder benyttet den, idet han har skilt fra 
hinanden Arter med og uden Blastostyldannelse; men da 
dette kun staar som et af de mange ofte høist uvæsentlige 
Kjendemerker i Arternes Bygning, der danner Grundlaget 
for hans nye Nlægter, faar man ikke Indtryk af at han 


groups in a system are called families, genera, subfamilies, 
or by any other name; the main thing is that the prin- 
eiple upon which the system is built is carried out consi- 
stently, so that, in every case, distinguishing marks of equal 
value are employed in characterising co-ordinate groups. 


- On looking at the series of the varios hydroid fami- 
lies and genera, there is seen to be a development from 
homogeneity to a more or less highly-developed differentia- 
tion, similar to that which it universally met with during 
both ontogenetic and phylognetie development. 

In the hydroids, this differentiation is most noticeably 
expressed in the position of the generative products (2ono- 
phores) im the colony. If, for instance, with Clava as our 
point of departure, we look at those athecate hydroids 
which have spindles haped hydranths with filiform tentaeles, 
we find represented there all the different stages in a 
development of this description. All the hydranths im a 
colony of Clava bear «onophores; there is thus complete 
homogeneity wihtin the colony, and the same is the case 
with Perigonimus, where the gonophores are found seattered 
over stems and branches throughout the colony. Bougain- 
villia presents a somewhat higher stage of development, 
the «onophores being congregated on the stems of a few 
hydranths, while the rest of the colony is sterile. (Earliest 
commencement of blastostyle formation). In Dicoryne and 
Hydractinia, the blastostyle formation is complete, as those 
hydrants which bear the gonophores are more or less 
atrophied, and are thus no longer employed in the service 
of nutrition. 

From these we come to the thecaphore hydroids, 
where the unity of the atrophied hydranth and its gono- 
phores is yet more distinetly emphasised by their being 
covered with åa common chitinous sheath. 

Starting from Coryne, and looking at the families 
that must be derived from it, we see the same development, 
but with greater breaks. In thus series, the differentiation 
is found to be yvet farther advanced than im Hydractmia, 
the blastostyles (atropied hydrants) being completely trans- 
formed, and from representing persons in å colony, have 
become organs in a person. This change is introduced in 
Myriothela, where the blastostyles, which exactly resemble 
those in Hydractinia, are found on the lover part of the 
only unatrophied hydranth in the colony. In Tubularia it 
is found at its highest degree of development, the blasto- 
styles, which are scarcely recognisable as such, being pla- 
ced like a circle of raceme-like organs within the hydranth's 
proximal crown of tentacles. 

I think this differentiating within the colony is a good 
guide in the grouping of hydroids. Allman has employed 
it in several places, separating from one another species 
with and without blastostyle formation; but as this is 
only one of many, often extremely unimportant, distingui- 
shing features in the structure of the species that form 
the foundation for his new genera, it does not appear that 


har tillagt dette nogen større Betydning. Merkelig nok er 
Udviklingen af Blastostylerne ellers ikke taget i Betragt- 
ning 1 Systematiken, og jeg vil derfor ikke undlade at gjøre 
opmerksom paa den som paa en Rettesnor, der efter min 
Opfatning maa lede til Bygningen af et naturligt System. 


De forskjellige Familiers Afstamming i dette System 
tænker jeg mig saaledes, som antydet i Fig. 1. 








he has attributed to it any great importance. Strange to 
say, the development of the blastostyles it otherweise not 
taken into consideration in the systematisation; and there- 
fore I cannot omit to point to it as to a guide which, in 
my opinion, must lead to the construction of a natural 
system. 

I take the derivation of the various families in this 
system to be as shovn in fig. 1. 


Fig. 1. 
Myriothelidae 
— Corynidae gr 
”Tubularidae 
lavidae  — Eudendriidae  — Plumularidae 


Bougainvillidae 


Schneider har gjort opmerksom paa det unaturlige i 
at stille Clavidae som Udgangspunkt for alle de athecate 
Hydroider, (hvad tidligere altid har været gjort). Coryni- 
dae, der har kølleformede Tentakler kan neppe stamme fr: 
Arter med traadformede, da Udviklingen af Tentaklerne 
andensteds i Systemet gaar i den modsatte Retning (Over- 
gang fra Coryne til Pennaria). Han lader imidlertid uaf- 
gjort, hvorvidt Clavidae har sin Oprindelse i Coryneformer, 
eller om begge disse Familier, der hver for sig danner 
Udgangspunkt for en Række andre, har sit Udspring i 
endnu ukjendte Former. 
begge disse Opfatninger har lige megen eller iige liden 
Støtte i de hidtil kjendte Fakta, og jeg følger ham derfor 
ved foreløbig at indordne Hydroidefamilierne etter to for- 
skjellige Linier med Udgangspunkter respektive i Fam. 
Corynidae og Clavidae. 

Inden Fam. Corynidae findes en Udvikling i to Ret- 
ninger, mod Myriothelidae (kun representeret ved en enkelt 
Form Å. gigqantea), og mod Tubularidae. Paa Overgangen 
til denne Familie har tidligere staaet Fam. Pennaridae 
karakteriseret derved, at Hydrantherne havde baade traad- 
formede og kølleformede Tentakler. Schneider har opløst 
denne Familie, eller rettere sagt, han bar stillet en Del af 
dens Nlægter over i Fam. Corynidae, og paa den anden 


Jeg er enig med Schneider å, at 


Side har han indlemmet i den alle Tubularidae. Jeg er 
enig i, at Fam. Pemnaridae ikke kunde blive staaende i 
sin oprindelige Skikkelse, 


henføres til Corynidae, og 


men idet nogle af dens Arter 
de øvrige til Tubularidae, opløses 
den jo af sig selv, og jeg finder ingen Grund til at foran- 
dre Navn for Fam. Tubularidae, fordi om man henfører 
til den endel Arter, der tidligere har tilhørt Pennaridae. 


I Principet for Delingen af denne Familie er jeg 


heller ikke ganske enig med Schneider. Han henfører til 


Haleciidae 


-—=Campanularidae 


Sertularidae 


Schneider has drawn attention to the fact of its being 
unnatural to set up, as has always hitherto been done, 
(lavidæ as the starting-poimt for all the athecate hydroids. 
Corynidæ, which have clavate tentacles, can scarcely be 
derived from species wiht filiform tentacles, as the devel- 
opment of the tentacles elsewhere in the system goes in 
the opposite direction (transition from Coryne to Pennaria). 
Schneider, however, leaves undetermined the question whe- 
ther Clavideæ have arisen from Coryne forms, or whether 
both families, which each form the starting-point for a 
number of others, originate in hitherto unkown forms. I 
agree with Schneider in eonsidering that one of these theo- 
ries has as much or as little snpport as the other in the 
hitherto known facts, and I therefore follow him in a 
temporary arrangement of the hydroid families im two dif- 
ferent lines, starting with the families Corynidæ and Clavidæ. 

In the family Corynidæ, there is å development in 
two directions, towards Myriothelidæ (only represented by 
a single form, UC. gigantea), and towards Tubularideæ. The 
family Pemnaridæ has hitherto been the transitional link 
beween the two families, and has been characterised by 
the eireumstance that the hydranths had both filiform and 
Schneider has broken up this family, or 
rather he has placed some of its gerera in the family 


clavate tentacles. 


Corynidæ, and on the other hand has incorporated in it 
all the Tubularidæ. I am also of opinion that the family 
Pennaridæ could not remain in its original form; but in 
referring some of its species to Corynidæ, and the remainder 
to Tubularidæ, it dissolves itself; and I see no reason for 
changing the name of the family Tubularide, because a few 
species are referred to it which have formerly belonged 
to Pennaridæ. 

Nor do I quite agree with Schneider's primeiple in 


the division of this family. To Corymidæ he refers Stau- 


Corynidae:  Stauridium, Halocharis, Cladonema, Cladoco- 
ryne, — og til Tubularidae (Pennaridae), Pennaria, Acaulis, 
Heterostephanus 0. 8. V.y idet han lader de traadformede 
Tentaclers Udvikling bestemme Grænsen mellem Familierne. 
Jeg finder imidlertid ikke Spranget større mellem Arter 
med korte traadformige Teutakler (Stawidium) og saa- 
danne med lange (Pennaria), end det er mellem en almin- 
delig Coryne med kun kølleformede Tentakler og f. Eks. 
en Stauridium; begge Forandringer i Tentaklernes Bygning 
er Skridt i en Udvikling fra Coryne mod Tubularia, og 
Schneiders Grænse mellem disse to Familier forekommer 
mig derfor meget vilkaarlig. 
henregne til Corynidae alle de Arter, der bærer Tentaklerne 
spredt eller siddende i Kredse jevnt fordelt over Hydran- 
then, medens alle Tubularidae har sine Tentakler anordnet 
i to skarpt adskilte Kredse paa henholdsvis den proximale 
og den distale Del af Hydranthen. Ved at betragte de 
to Grupper, hvor Fam. Pennaridae efter dette man deles, 


Jeg finder det naturligere at 


ser man at der ogsaa 1 andre Retninger er Overensstem- 
melse mellem Arterne inden hver af disse Grupper. Til 
Corynidae maa henregnes, foruden de af Schneider nævnte 
Arter, ogsaa Pennaria og Acaulis, og alle disse har lange, 
kegleformig tilspidsede Hydranther og Gonophorerne sid- 
dende paa Hydranten, medens Heterostephanus ( Vorticlava 
og Acharadria), der maa henregnes til Tubularidae, stem- 
mer fuldstændig overens med disse i Hydranthernes Byg- 
ning, idet den proximale Del er sterkt udvidet saa at dens 
diameter omtrent er lig Hydranthens Længde, — og Hetero- 
stephunus slutter sig til denne Familie ogsaa derved, at 
dens Gonoforer bæres paa Blastostyler, der sidder i en 
Kreds indenfor de proximale Tentakler. 

Angaaende Myriotheld's Stilling som en selvstændig 
Familie, har jeg nedenfor anført mine Grunde for denne 
Opfatning. 

Den anden Gren af de athecate Hydroider med Ud- 
gangspunkt i Clavidae, danner en temmelig tæt sluttet 
Række af Slægter, som tidligere har været stillet i mange 
forskjellige Familier.  Levinsen har (79) reduceret disses 
Tal betydelig, idet han under Fam. Bougainvillidae sam- 
mensluttede alle Arter med traadformede Tentakler stillet 
i en Kreds, og Schneider er gaaet endnu videre, nemlig 
ved at henføre alle disse til Fam. Clavidae, idet han dog 
giver Eudendridae Plads som en Familie for sig. 

Naar han saaledes under Fam. Clavidae sammenfatter 
Arter med spredte Tentakler og saadanne, der har Ten- 
taklerne stillet i en Kreds, — da forekommer det mig, at 
han gaar for vidt med Hensyn til Forenkling af Systemet. — 
Selv om Tentaklerne hos enkelte Arter af Bougainvillidae 
ikke kan siges at staa kun i en Kreds, (som hos Perigo- 
nimus), saa er de dog her overalt samlede paa et forholdsvis 
lidet Parti af Hydranthen: og Forholdet er her et ganske 
andet end hos de forskjellige Clava-Arter, hvis Tentakler 
sidder jevnt fordelt over hele Hydranthen; og man vil 
neppe nogensinde være i Tvivl om, til hvilken af de to 
De øvrige Fami- 
lier blandt de athecale Hydroider, karaktiseres ogsaa ved 


Grupper en Hydranth skal henregnes. 


Tentaklernes Forhold. og de Kløfter, der adskiller dem, 


ridiim, Halocharis, Cladonema, and Cladocoryme; and to 
Tubularide (Pennaride), Pennaria, Heteroste- 
phanus, etc., letting the development of tbe filiform tentac- 
les determine the boundary between the families. I do 
not however, consider the break between species with short 
filiform tentacles (Stæiridium), and those with long (Pen- 
narid), greater than that between an ordinary Coryne with 
only elavate tentacles, and a Stmuridium, for instance; both 
the changes in the structure of the tentaeles are stages in 


Acaulis, 


a development from Coryne to Tubularia, and therefore 
Schneider's boundary between these two families seems to 
I consider it more natural 
to refer to Corynidæ all those species whose tentacles are 


me to be a very arbitrary one. 


seattered or arranged in rings evenly distributed over the 
hydrantb, while all Tubularide have their tentacles arran- 
ged in two distinetly separated rings, one on the proximal, 
On 
looking at the two groups into which, according to tlus, 
the family Pennaridæ must be divided, it will be seen that 
in other particulars too, there is a similarity between the 


and the other on the distal portion of the hydranth. 


species in each of these groups. In addition to the spe- 
eies named by Schneider, Pennaria and Acaulis must be 
referred to Corynidæ, and all these havel ong, connically- 
pointed hydranths, and the xonophores attached to the 
hydranth; while Heterostephanus (Vortidlava and Achara- 
dria), which must be referred to the Tubularidæ, agrees 
perfectly with them in the structure of the hydranths, their 
proximal part being greatly expanded, so that its diameter 
is about equal to the length of the hydranth, and this species 
also goes with the Tubular:dæ. from the fact of its gono- 
phores being upon blastostyles which are arranged in a 
eirele within that of the proximal tentaeles. 

My reasons for regarding Myriothela as an indepen- 
dent family are stated below. 

The other branch of athecate hydroids, with Clavidæ 
as its starting-point, forms a fairly compact series of genera, 
which have formerly been placed in many different families. 
Levinsen (79) has reduced the number of these considerably. 
uniting under the family Bougainvillide all species with 
filfform tentacles arranged in a ring; and Schneider has 
gone even further, and referred them all to the family 
Clavidæ, although he gives Fudendridæ a place by itself, 
as åa separate family. 

When Schneider thus comprises in the family Clavidæ, 
species with scattered tentacles, and species with the ten- 
tacles arranged in a ring, it seems to me that he goes too 
far with regard to the simplitication of the system. Even 
if the tentacles in certain species of Bougainvillide cannot 


be said to stand only in a ring (as in Perigonimus), yet 


they are always congregated on åa comparatively small por- 
tion of the hydranth, and the conditions here are quite 
different to those in the various Clava species, where the 
tentacles are evenly distributed over the whole hydranth; 
and there will hardly ever be a doubt as to which of the 
two groups å hydranth is to be referred to. The remaining 
families among the athecate hvdroids are also characterised 
by the position of the tentacles; and the gaps which sepa- 


forekommer mig ikke at være dybere end den. man finder 
mellem Clavidae og Bougainvillidae. 

Angaaende Fudendridae's Særstilling som en selv- 
stændig Familie kan jeg kun give Schneiders VUdtalelser 
min Tilslutning. Man ser her en Udvikling af Hydran- 
therne i samme Retning, som: den findes hos Tubularidae, 
og som viser sig ved en sterk Udvikling af Hydranthens 
proximale Del i Forhold til den distale. 

At Hateciidae maa betragtes som Udgangspunkt for 
de forskjellige Familier blandt de thecaphore Hydroider, 
og at denne Familie atter stammer fra Bougainvillidae, — 
dette findes saa vel begrundet i Schneiders Afhandling, at 
det er unødvendigt at udtale sig nærmere derom. 

Indenfor Halecidae danner Slægten Ophiodes Over- 
gang til Phmularidae, medens paa den anden Side ogsaa 
Campanularidae maa søge sin Oprindelse i denne Familie. 


Da Levinsen og Schneider i de ovenfor omtalte Af- 
handlinger har samlet og gjennemgaaet den senere Tids 
Literatur over Hydroiderne, anser jeg det for overflødigt 


at gjentage det samme her; jeg skal derfor blot i Korthed 


omtale nogle Arbeider, der specielt behandler Norges 
Hydroidefauna. 

Det er væsentlig Professorerne M. og G. 0. Sars, 
der har bidraget til Kundskaben om vort Lands Hydroider; 
men de har ogsaa undersøgt saagodtsom hele vor Kyst- 
strækning, og deres Bidrag giver saaledes et samlet Billede 
af vor Fauna, paa samme Tid som de indeholder Beskri- 
velser af en Mængde nye Former, der tildels har været 
Representanter for eiendommelige nye Slægter. 


Professor M. Sars har i sine mange Afhandlinger 
over dette Thema (98—105) givet detaillerede Beskrivelser 
over en stor Del af vore athecate Hydroider og ogsaa 
nogle thecate, og som Regel er disse Beskrivelser saa ind- 
gaaende og præcise, at der intet er at tilføie til dem. 
Hans mange og interessante Bidrag til Læren om Hydroi- 
dernes Forplantning er saa vel kjendte at jeg ikke omtaler 
dem her; kun vil jeg nævne, at allerede han (103) idet 
han udtaler sig om Principerne for Hydroidernes Nyste- 
matik, protesterer mod at man adskiller Arter, der frem- 
bringer fri Meduser, fra saadanne, hvis Gonoforer forbliver 
sessile 

G. 0. Sars har i sin: ,Bidrag til Kundskaben om 
Norges Hydroider,* foruden Beskrivelser af nye Arter, og- 
saa givet en samlet Fremstilling af alle Norges Hydroider, 
med Hensyn paa deres Udbredelse langs vor Kyst, og i de 
forskjellige Dybderegioner. 
tidligere fuldstændig ukjendt Hydroiderfauna fra Havets 


Han aabenbarer herunder en 


større Dybder, idet han paa en Reise med Oplodningsskibet 
.Hansteen* havde fundet en stor Mængde Hydroider paa 
Dybder mellem 50—300 Favne, medens man tidligere 
ræsentlig har fundet Hydroiderne ovenfor 50 Favnes Dyb. 


rate them do not seem to me to be wider than those found 
between Clavide and Bougainvillide. 

With: regard to Eudendridæ's peculiar position as an 
independent family, I ean only subseribe to Schneider's 
expressed  opinions. The development of the hydranths 
here is similar to that in Tubularidæ, being greater in the 
proximal part of the hydranth as compared with the 
distal part. 

The arguments for regarding Haleciidæ as the starting- 
point for the various families of the theeaphore hydroids, 
and as being descended in its turn from Bougainvillidæ, 
are so wellfounded in Schneider's treatise, that it is not 
necessary to say more on the subject. 

In Haleciidae, the genus Ophiodes forms the transition 
to Plumularidæ, while on the other hand, Campanularidæ 
must also seek its origin in this familv. 


As Levinsen and Schneider, in the above-mentioned 
treatises, have brought together and reviewed the hydroid 
literature of recent times. I consider it would be super- 
fluous to repeat the same thing here; I shall therefore 
only briefly mention some works which especially treat of 
the bydroid fauna of Norway. 

Professors M. and G. 0. Sars have been the prin- 
cipal contributors to the knowledge of the Hydroida of 
Norway. The have explored almost the entire length of 
the Norwegian coast, and thus their contributions give a 
complete representation of its fauna, while at the same 
time they contain deseriptions of a number of new forms, 
which have. to some extent, been representatives of pecu- 
liar new genera. 

In his numerous treatises upon this subject, Prof. 
M. Sars (989—105) has given detailed deseriptions of a 
large proportion of our athecate hydroids, and also of some 
thecate hydroids. As a rule, these descriptions are so 
minute and exact, that there is nothing to add to them. 
His numerous and interesting contributions to the theory 
of the propagation of hydroids is so well known that I do 
not mention it here; I will only say that in speaking (108) 
on the subject of the prineiples for the systematic of hyd- 
roids, he already protests against he separation of species 
that produce free-swimming medusæ, and those whose gono- 
phores remain sessile. 

Prof. G. 0. Sars, in his ,Bidrag til kundskaben om 
Norges hydroider* (Contribution to the Knowledge of the 
Hydroids of Norway), in addition to deseriptions of new 
species, has also given a complete account of all the hyd- 
roids of Norway, with reference to their distribution along 
the Norwegian coast, and in the various depths. In doing 
this, he reveals a previously utterly unknown hydroidfauna 
from the deeper parts of the ocear, having found, when 
on å voyage in the surveying-steamer ,Hansteen*, a large 
number of hydroids in depths of from 50 to 300 fathoms, 
whereas previously hydroids had prineipally been found in 
depths of less than 50 fathoms. 


Han opregner, som hørende til Norges Fauna, 84 
Arter, henførte til 36 Slægter. "Af disse hører 13 Slægter 
med tilsammen 27 Arter til de athecate Hydroider; 41 af 
de af G. O. Sars opnævnte Arter var fundet nedenfor 
100 Favne. 

Siden 1873, da den netop omtalte Afhandling blev 
offentliggjort. er Kjendskabet til vor Hydroidefauna betyde- 
lig forøget, idet Indsamlinger er foretaget paa forskjellige 
Steder langs Kysten, men om de Fund, som herunder er 
gjort, er meget lidet offentliggjort. V. Storm har i 1880, 
i .Bidrag til Trondhjemsfjordens Fauna*, givet en Oversigt 
over denne Fjords rige Hydroidefauna; men ellers har man 
ingen Redegjørelse for de sidste 25 Aars Arbeide paa 
dette Felt. 


Ved at sammenholde de Schemaer, der i denne Af- 
handling omfatter de norske Arter sammenstillet med Nord- 
havsexpeditionens, vil man se, at Tallet af norske Hydroi- 
der er betydelig forøget efter G. 0. Sars's Meddelelser, 
idet Antallet af dem nu beløber sig til 125, (i Modsætning 
til hans 84), af hvilke 15 ikke tidligere er beskrevne. 


Hydroidernes Udbredelse i Dybden. 

Naar jeg nedenfor giver en Fortegnelse over Nord- 
havsexpeditionens og Norges Hydroider ordnet efter deres 
Udbredelse i Dybden, saa bliver jeg nødt til ogsaa at gjen- 
tage, hvad G. O. Sars har udtalt herom i sin tabellariske 
Oversigt over Norges Hydroider; men Udgangspunktet for 
grupperingen er her et andet, idet jeg finder det af Inte- 
resse at undersøge disse fastsiddende Dyrs Udbredelse i 
Forhold til Havvandets Temperatur og Saltgehalt, forsaavidt 
man — efter de sidste Aartiers hydrografisk-biologiske 
Undersøgelser — kjender disse Forholdes Omvekslinger 1 
Havets forskjellige Dybder. Dr. Hjort udtaler! under en 
kort Fremstilling af Maalet for og Resultaterne af de hid- 
til udførte Arbeider paa Havforskningens Omraade, at man 
for det Norske Nordhav kan opstille tre forskjellige Dybde- 
regioner, nemlig: 

1) De periodiske Vekslingers Region, ovenfor 250 m. 
2) De konstante Atlanterhavsforholds Region 250—500 m. 
3) Ishavsvandets Region, nedenfor 500 m. 


I den første af disse Regioner veksler Vandets 
Temperatur og Saltgehalt med Aarstiderne, idet der om 
Sommeren findes meget ferskt Vand i Overfladen, og For- 
skjellen i Saltgehalt fra Overflade til 250 m.s Dyb kan saa- 
ledes i denne Aarstid være temmelig stor, medens om 
Høsten Lagene begynder at blive mere ensartede, og ved 
Vintertid er Havet i denne Region homogent med Hensyn 

I Undersøgelser over Organismerne og Strømforholdene i det nor- 


ske Nordhav. ,Naturen* 18097. 


He reckons, as belonging to the fauna of Norway, 
84 species, referred to 36 genera. 13 of these genera, 
comprising 27 species, belong to the athecate hydroids. 
41 of the species named by him were found at a depth of 
more than 100 fathoms. 

Since 1873, when the above-mentioned treatise was 
published, our aequaintance with Norwegian hydroid fauna 
has been considerably enlarged, collections having been 
made at various places along the coast; but very little has 
been published on the subject of the discoveries thus made. 
In 1880, V. Storm, in his ,Bidrag til Trondhjemsfjordens 
fauna* (Contribution to the Fauna of the Trondhjem Fjord), 
has given a general survey of the abundant hydroid-fauna 
of that fjord; but with this exception, there is no account 
of the work of the last 25 years in thus field. 

On comparing the tables in this paper, which give 
the Norwegian species placed side by side with those of 
the N. Atlan. Exp., it will be seen that the number of 
Norwegian hydroids has considerably increased since the 
date of G. 0. the 
amounting to 125 (as against his 84), 15 of which have 
not previously been deseribed. 


Sars's communications, number now 


The bathymetric distribution of hydroids. 


In giving below a list of the N. Atlan. Exp. and 
Norwegian hydroids, arranged according to their distribu- 
tion in depths, I shall be obliged to repeat what G. 0. 
Sars has said on the subject in his tabular survey of Nor- 
wegian hydroids; but here the starting-point for the group- 
ing is different, as I consider it interesting to investigate 
the distribution of these fixed animals in relation to the 
temperature and saltness of the water, as far as the varia- 
tions in these conditions in various dephts of the sea are 
known from the hydrographie biological investigations of 
the last few decades Dr. J. Hjort,! im å short account of 
the aim and results of the work up to the present accom- 
plished in the field of marine investigation, observes that 
three different depths can be given for the Norwegian North 
Atlantic, viz. 

1) Region of periodical variations, dovn to 250 m. 
2) Region of the constant conditions of the Atlantie, 

250—3500 m. 

3) Region of the Arctic Sea water, below 500 m. 

In the first of these regions, the temperature and 
saltness of the water vary with the time of year, as there 
is much fresh water on the surface in summer, and the 
difference in saltness between the surface and a depth of 
250 m. can thus be very great; while in autumn, the strata 
begin to be more alike, and in winter the sea in this region 
is homogeneous as regards its saltness. Similarly the tem- 
1 ,Undersøgelser over organismerne og strømforholdene i det nor- 
(Investigation of the Organisms 2nd Currents in 
»Naturen*, 1897. 


ske Nordhav*. 
the Norwegian North Atlantic). 


paa Naltgzehalt. Ligeledes forandres Temperaturen i dette 
Lag overensstemmende med Vekslingen i Luftens Tempe- 
ratur 1 Aarets løb, dog sanledes at Maximum og Minimum 


indtræder nogle Maaneder senere i Dybet end paa Overfladen. 


naar imidlertid ikke disse aarlige 
har her 


Nedenfor 250 m. 
Vekslinger i Temperatur og Saltgehalt, og 
«de konstante Atlanterhavsforholds Region* 


man 
med forholds- 
vis høi Saltgehalt (85 ,) og Temperatur (6—79). 


I de største Dyb derimod, nedenfor 500 m. synker 
Temperaturen, indtil under Nulpunktet, ogsaa Saltgzehalten 
er her lavere paa Grund af Opblanding med Polarhavets 
Isvand, 


Nedenstaaende Tabel fremstiller Hydroidernes Ud- 
bredelse i Dybden, ordnet efter de nævnte Regioner — kun 
har jeg som en fjerde Region opstillet den rent lithorale 





perature in this stratum varies whit the variation of the 
temperature of the atmosphere in the course of the year, 
though in such å manner that the maximum and mini- 
mum are reached some months later in the depths than 
on the surface. 

These annual variations in temperature and saltness 
do not, however, extend below 250 m., and here we come 
to the region of the constant conditions of the Atlantie, 
with a comparatively high degree of saltness (35/79) and 
temperature (6—79). 

In the greatest depth, on the other hand — below 
500 m., — the temperature falls below freezing-point, and 
the degree of saltness is also lower on account of its ad- 
mixture with the icevater of the polar sea. 

The folowing table shows the distribution of Hydroida 
in the sea-depths, arranged according to the above regions, 
to which I have added a fourt region — the purely litto- 
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Den norske Nordhavsexpedition. Kristine Bonnevie. Hydroida. 
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Hydroidernes Navne. 
(Names of Hydroids). 





Eudendrium rameum 
arbuscula . 
annulatum 
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vaginatum 
dispar . 
tenellum 
capillare 
planium 
hyalinum . 


Monobrachium parasiticum 


Halecium planum . 
e plumosum. 
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scutum 
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Hydroidernes Navne. 
(Names of Hydroids). 





Campanulina producta 


pedicellaris 
fastiyata 
syringda 
Lafoéina tenuis 
Sertularella gayi 
polyzonias 
TUYOSA . 
tenellu . 
2 tricuspidata 
Dynamena pumila 
operculata 
unilateralis 
Jallaz . 
rOSUCEA 
tamarisea . 
Tlhuiaria alata. 
pinaster 
elegans. 
tenerd . 
argentea 
abietina 
filicula. 
articulata. 
taia 
Selaginopsts fusca 
mirabilis 
obsoleta 
arctica. 


Hydrallmannia falcata 
Aglaophenia integra . 


pourtalesii 
- bieuspis 

COMPTESSU . 

formosu 


myriophyllum 
Plumularia pinnata . 


elegantula. 
a rubra 
fragilis 
setacen. 
gracillima. 
å variabilis . 
Ssrutescens . 
catharina . 
flabellata .. 


Antennularia norvegica 


å antennind 
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Nedenfor 500 m. 
(More than 500 mi ). 


Ved Betragtning af ovenstanende Tabel ser man, at ca. 
5 af de Hydroider, for hvilke Dybdeangivelser tiudes, har 
sit Tilholdssted i Regionen ovenfor 250 m., og er saaledes 
udsat for Aarstidernes skiftende Forhold med Hensyn til 
Vandets Temperatur og Saltgzehalt. De Arter, der vokser 
paa storre Dyb, hører hovedsagelig til Tubularidae, Myyrio- 
thelidae og slægteu Lafoöéa, og de fleste af dem forekommer 
ogsa i den øverste Region, og synes altsan at være sær- 
deles uafhængige af disse Forhold; specielt er dette Til- 
fældet indenfor Slægterne Tubularia og Lafoöa, hvor næsten 
alle Arter forekommer i alle tre Regioner. 
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On looking at the above table, it will be seen that 
about */s of the hydroids for which a statément of depth is 
ejven, inhabit the region down to 250 m., and are there- 
fore exposed to the varying conditions of the seasons as 
regards the temperature and saltness of the water. The 
species that grow in greater depths belong prineipally to 
Tubularide, Myriothelide and the genus Lafoéa, and most 
of them also occur in the uppermost region, and thus seem 
to be peculiarly independent of these conditions. This is 
especially the case with the genera Tubularia and Lafoéa, 
where nearly all the species oceur in all these regions. 


Fortegnelse over de af Nordlandsexpeditionens Stationer, hvor Hydroider blev fundet. 
(List of the North: Atlantic Expedition Stations where Hydroids were Found). 








































































































Station 
No. NSB! Ø. (V.) L. | Dybde i m. | Temp. GC. De paa Stationen fundne Arter. 
(Station | (N. Lat). (E.(W)Long) (Depth m.). (Tempera *0). (Species found). 
No.). | 
9 61.30 3:37 377 | + 5.0 Pumularia rubra. 
10 Ör.41 3.19 402 | +6 Perigoninus repens, Halecium  beanii, Phumularia rubra, Aglao- 
| phenia myriophyllum, Antennularia norvegica. 
18 62.44 | 1.48 753 Eg Lafoca gracillima, Campanulina plicatilis, Aglaophemia miyriopliyl- 
| him, Antennularia norvegica. 
40 63.22 | 5.29 20200 JE Lampra atlantiea, Myriothela mitra. 
48 64.36 10.22 547 +0.3 Lafoéa gracillima. i 
52 65.47 BENN 3403 = TAI Tubularia larynæ. 
79 | 64.48 6.36 283 + 6.9 Antennularia norvegica. 
137 | O7:200| 8.58 sp Lampra purpured, Hydractinia allmanii. 
130 Ga 67.11 13-21 Ca. 400 | g Tubularia prolifer. 
164 68.21 10.40 836 EO Lafoéa gigantea. 
155 69.17 14.35 175 + 3.01 Sertularella tricuspidata. K 
192 69.44 16.13 1187 <- 0.66 Lafoéa abietina, Dynamena tamarisca. 
200 71.45 15-41 1134 5 Oo Lafoöa abietima, Lafoéa pinnata, Dynamena tamurisca. 
235 70.59 855 179 o- Hydrallmania fulcata. 
248 67.56 4.11 142 + 1.28 Lampra sarsii. 
261 70.47 28.30 232 2.8 Corymorpha RANA. 
262 70.36 32035 271 | + 1.9 Thuiaria filicula, Thuiaria artieulata. 
267 | 71.42 Fyjol 271 = 1.43 Tubularia larynæ, Lafoöa Jruticosa, Phmularia fragilis. 
270 izn2r BiseT 249 | fo) Hydractinia ornata, Lafoéa pinnata. 
200 72.2 20.51 340 NINE 355 Tubularia regalis, Pumularia variabilis. 
303 75.12 | 302 195 po 157 Myriothela phrygia. Myriothela giganten. 
Se 74:54 145 1203 Å og Hydractinia allmanii, Campanulina plicatilis. 
313 7455 15-49 373 — Se p Lafota symmetrica, Aglaophenia compressa. 
315 7453 | 15-55 | 3290 å 205 - Eudendrium rameum, Dynamena fallaz. å 
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Stations | | 4 
No. ONE 0Ø., (V.) L.| Dybde i m. | Temp, ?C. De paa Stationen fundne Arter. 
(Station | (N. Lat). (E.(W)Long) (Depth m.). (Tempera*"C.). (Species found). 
No.). | 
322 74:57 19.52 38 +o.24 | Halecium muricatum, Lafoéa fruticosa, Lafoéa abietinu, Campa- 
nularia volubilis, Sertularella polyzonias, Sertularella tricuspi- 
data, Dynamena unilateralis, Selaginopsis obsoleta, Selagimops:is 
arctica. 
325 74.2 20.30 165 0.9 Tubularia variabilis, Perigonimus abyssi. 
341 76.32 13-53 216 + 075 Sertularella tricuspidata. 
343 76.34 12.51 1359 —+- 1.19 Tubularia variabilis, Tubularia regalis, Halecium murieatum. 
353 77:58 5.10 2438 + 1.4 Tubularia cornucopia, Sertularella tricuspidata. 
357 78:3 1 1.18 229 — 1.9 Campanulina plicatilis, Aglaophenia formosn. 
362 79:59 5:40 839 di Tubularia variabilis. 
363 | 80.3 8.28 | 475 + 1.14 Lafoéa fruticosa. 
| -—- 3 3 = T == — 
374 78.16 15:33 110 | —+0.7 Hydractinia minuta, Monobrachium parasiticum. 





Athecata. 


Fam. Corynidae. 


Hydranth spindel- eller ægformig med spredt stillede 
Tentakler, hvoraf altid nogle kølleformede. 


Denne Familie findes ikke representeret 1 Nordhavs- 
expeditionens Materiale; men jeg hidsætter dog, for Fuld- 
stændigheds Skyld en Tabel over Familiens norske Arter. 
De fleste tilhører slægten Coryme, og blandt disse er der 
en, C. giganted, der har en afvigende Form, og som 1 sin 
Dens Hy- 
dranth er uforholdsmæssig stor, og Perisarcen er hinde- 


Bygning peger hen mod Fam. Myriothelidae. 


agtig tynd, samtidig med at Hydrorhiza har en pladeformig 
Udbredelse. Alle disse Afvigelser fra det almindelige For- 
hold hos Corynidae, saavel som dens solitære Optræden, tyder 
paa en Udvikling i Retning mod Myriotheld, men spranget 
er endnu for stort til at man kan regne de to Slægter til 
samme Familie. 

Slægten Pennaria *) har i den norske Fauna kun en 
Representant, nemlig P. (Acaulis) primarius. 


*) Om denne Slægts Begrændsning og 
ovenfor Side 6. 


Stilling i Systemet, se 





Athecata. 


Fam. Corynidae. 


Hydranth spindle-shaped or oviform, with scattered 


tentacles, alvays some of them capitate. 


This family is not represented in the collection from 
the N. Atlan. Exp.; but for the sake of completeness, I 
append a table of the Norwegian species of the family. 
Most of them belong to the genus Coryne, and among 
these there is one, UC. gigantea, which has a different form, 
and which, in its structure, points to the family Myriothe- 
lide. Its hydranth is disproportionately large, and the 
perisare is membranous, while the hydrorhiza has å lamel- 
liform expansion. All these differences from the ordmary 
conditions in Corynidæ, combined with its solitary occur- 
rence, seem to imply a development in the directiou of 
Myriothela, but the gap is still too wide to allow of the 
two genera being classed in the same family. 

The genus Pennaria*) has only one representative in 
the Norwegian fauna, namely, P. (Acaulis) primartus. 


*)  Conserning the limits of this genus, and its position in the 


system, see p. 0. 
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Fam. Tubularidæ. 


Hydranther sterkt udvidet i den proximale Del. 
Tentakler stillede i to skarpt adskilte Kredse, en Proximal 
og en Distal. Gonosome mellem de to Kredse. 





Ingen 


saadanne Organer 








(Genera 


Corymorpha, M. Sars 
Tubularia, Lin. 


Lampra, Bonnevie 


Heterostephanus, Allm. 
Gymnogonos, Bonnevie 





Chitinøs 


Perisarc 













onoforer 
Medusoid 


Medusoid 
Styloid 


1 
IA 


( 
Pseudomedusoid 





Tentakler 
Tentakler 


traadforn 





Denne Familie udmerker sig ved sin Rigdom paa 
store og prægtige Arter, der ofte er vanskelige at skjelne 
fra hinanden, hvis man kun har Hydranthens Bygning at 
dømme efter. Men medens de forskjellige Arters tropho- 
some viser en ualmindelig Overensstemmelse i sin Bygning, 
saa er det modsatte Tilfældet med (Gonosomerne, og man 
kan her bedre end i nogen anden Familie paavise alle 


forskjellige OQvergangstrin mellem de fastsiddende og kun 


Fam. Tubularidæ. 


Hydranths greatliy 
Tentacles arranged in 


expanded in their proæimal part. 
2 sharply defined circles, one proxi- 


mal and one distal. Gouosome between the two circles. 


portion 









of stem 
No 
such) organs 


Organs on 


US 


Genera 
Corymorpha, M. S 


Lampra, Bonnevie 
Tubularia, Lin. 
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This family is remarkable for the abundanee of large, 
splendid species that it contains. often diffieult to distin- 
guish from one another, if the structure of the hydranths 
is the only thing to judge by. But while the trophosome 
of the various species exhibits an unusual similarity in 
structure, it is the reverse with the gonosomes; and all 
the different transitional stages between the fixed and but 
slightly developed gonophores, and the freeswimming medus: 


lidet udviklede Gonoferer og de frit svømmende Meduser. 
(Fig. 2) 


hos Arter af denne Familie. 


Nedenstaaende Træsnit viser sehematisk (Gono- 


forernes forskjellige Udvikling 
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Schematisk fremstilling at Gonoforerne inden Fam. Tubularideæ. 
af "Glk* (fælles for 


Medusoide og Pseudomedusoide Gon.); c, d,d' Pseudomed. Gonofor 


a, Styloid Gon. (Gymnog. crassicornis); b, Anlæg 


(Lampra), (c, Udviklingsstadium; d, fuldt udviklet Gonofor: d', Tver- 
snit af samme); e—t Medusoide Gonoforer; (e, udv. Stad; f, fuldt ud- 
viklede Gonoforer; f” og Jf”, Tversnit af Gonoforer uden og med 
Radialkanaler; g, Gonofor med fuldst. Kanalsystem), — Overgangs- 


stad. til N, fastsiddende, — eller til i, fri Meduse). 


Gymnogonos erassicormis (29) viser det aller enkleste 
Forhold (Stylo:de Gonoforer), idet Gonoforerne her kun 
bestaar i en simpel Udbugtning af Hydranthens to Lag, 
og Generationsstofferne ligger her i Ektodermen, kun be- 
skyttet af et enkelt Lag af dennes Celler. 


Ingen andre af de hidtil kjendte Arter bliver staa- 
ende paa dette Stadium, men faar gjennem Anlæg af 
»Glockenkern* en mere kompliceret Bygning. Udviklingen 
gaar imidlertid fra dette Punkt i forskjellige Retninger. 
De almindelig udbredte og vel kjendte Medusoide Gono- 
forer, hvis Anlæg det er overflødigt her at beskrive, repre- 
senteres ved den nedre. Række af Figurer. (Gonoforer 
uden Radialkanaler, hvor de to Entodermlag paa Snit kun 


viser sig som et, findes f. Eks. hos Tubularia larynz, 
medens Arter som Tubularia obligua, T. indivisa, T. varia- 
bilis, Corymorpha glacialis, 0. fl, har Gonotorer, 1 hvis 


Vægge der findes et forskjelligt Antal Radialkanaler, og 
af hvilke nogle udvendig bærer Tentakler eller Ribber. 


Paa et høiere Udviklingstrin opnaar de medusoide 
Gonoforer fuldstændig Meduseform, og som Regel river de 
Hydroida. 


Den norske Nordhavsexpedition. Kristine Bonnevie: 
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can be better demonstrated here thanfin any otler family. 
Fig. 2, below, is a diagram showing tbe different forms of 


development in different species of this family. 
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Diagram of the gonophores in fam. Tubularidae. da, 






Styloid 
gonophore (Gymnog. erassicornis); b, rudiment of "Glk (common to 
medusoid and pseudo-medusoid gonophores); c,d,d', pseudo-medusoid 
gonophore (Lampra); (c, developmental stage, d, fully-developed gono- 
phore, d', transverse section of the same); e—i, medusoid gonophores; 
(e, developmental stage, /f, fully-developed gonophore, f*, f", trans- 
verse section of gonophore without and with radial canals; g, gono- 
phore with complete canal system, — transition to å, fixed, — or å, 


free-swimming medusa). 


Gymmnogonos erassicornis (29) exhibits the very sim- 
plest conditions (styloid gonophores), the gorophores here 
consisting of only a simple evagination of the two layers 
of the bydranth; and the reproductive elements lie in the 
ectoderm, only protected by a single layer of the ectoder- 
mal cells. 

No other hitherto known species stops at this stage; 
they all aequire, in the rudimentary ,glockenkern*, a more 
the 
The univer- 


complicated structure. From this poiut, however, 
development proceeds in various directions. 
sally-distributed, and well-known medusoid gonophiores, whose 
rudimentary stage it is unnecessary to describe here, are 
represented by the lower row in the figure. Gonophores 
without radial canals, where the two endodermal layers, 
in section, only appear as one, are found, for instance, in 
Tubularia larynæ, while the species Tubularia obliqua, T. 
indivista, T. variabilis, Corymorpha glacialis, and others, 
have gonophores in whose walls are found a varying namber 
of radial canals. and some of which have tentacles or ribs 
externally. 

At å 


gonophores acquire å complete medusa-form, and as a rule, 


higher stage of development, the medusoid 


sig da løs fra Kolonien, og først efter denne Adskillelse 
opstaar hos dem Generationsstoffe. Imidlertid findes, hos 
enkelte Arter, Gonoforer, med fuldstændig Medusebygning, 
men som, endnu medens de staar i Forbindelse med Kolo- 
nien, forsynes med Generationsstoffe; jeg tror det kan ud- 
tales som en Regel, at disse Gonoforer aldrig kommer til 
at løsrive sig fra sin Koloni; thi samtidig med at Genera- 
udvikler sig, forkrøbles Meduseklokken, og 
Gonoforernes Rolle er udspilt, naar Yngelen har forladt 
den. En saadan merkelig Overgangsform mellem de fri 
Meduser og de fastsiddende Gonoforer, findes inden Tubu- 
laridernes Familie hos Corymorpha sarsit, medens Arter 
som Tubularia prolifer, Corymorpha mutans o. S. v. har 
fuldstændig fri Meduser. 

Medens Gonoforerne hos alle de her nævnte Arter 
representerer forskjellige Udviklingstrin af en og samme 
Grundform, er de pseudomedusoide Gonoforer hos Slægten 
Lampra bygget efter et andet Princip. Anlægget af 
.Glockenkern* er her det samme som hos de medusoide 
Gonoforer; men istedetfor at Ektodermindbugtningen hos 
disse skyver Entodermen foran sig og derved bevirker den 
karakteristiske Foldning af denne, saa vandrer den i Lam- 
pra-Arternes Gonoforer helt ind i Entodermen og paa denne 
Maade blir kun et enkelt Entodermlag liggende mellem 
,.Glockenkern* og Ektoderm og Muligheden for Dannelse 
af Radialkanaler er udelukket. Heller ikke sker 
der nogen Spaltning i to Lag blandt de indvandrede Ek- 


tionsstoffene 


herved 


todermceller, og man finder saaledes intet andet Hulrum i 
Gonoforerne end den smale Kanal, som strækker sig op gjen- 
nem Spadix. Foruden hos alle de kjendte Arter af Slægten 
Lampra, findes saadanne Gonoforer ogsaa hos de forskjel- 
lige Myriothela-Arter. De findes paa Figuren illustreret 
ved den øverste Række af schematiske Snit. 


I Nordh.-Exp.'s Materiale findes af denne Fam. føl- 


gende Arter: 


Gen. Lampra. 


Lampra sarsii, n. sp. 
(PI. IT, Fig. 3). 


Foreløbig Beskrivelse, Bonnevie (29). 


Trophosome. Hydrocaulus 8—10 cm. lang, purpur- 
farvet med mørke Længdestriber, og en Masse fine Hefte- 
traade i den proximale Ende. Ingen skarp Overgang til 
Hydranthen, som har ca. 10 proximale Tentakler, 1—2 cm. 
lange, og distale Tentakler 1 flere vel adskilte Kredse. 
Ca. 10 Blastostyler, 4—6 mm. lange og med et betydeligt 
Hulrum i hele sin Længde, danner en Kreds tæt indenfor 
de proximale Tentakler. 


Gonosome. Fastsiddende pseudomedusoide Gonoforer 
med en rudimentær ”Tentakel: flere Æg udvikles i hver 
af dem. ; 





they then detach themselves from the colony; and it is 
not until after this separation that reproductive elements 
appear 1n them. In certain species, however. there are 
gonophores with a complete medusa-structure, but provided 
with reproductive elements while still connected with the 
colony. I think it may be stated as a rule that these 
gonophores never become detached from their colony; for 
with the development of the generative products, there is 
a shrivelling of the medusa-bell, and the part of the 
gonophores is played out when the young have left it. A 
remarkable transition-form such as this between the free 
medusæ and the fixed gonophores, is found in the Tubu- 
laridæ in Corymorpha sarsii, while species like Tubularia 
prolifer, Corymorpha nutans, ete. have entirely free medusæ. 

While the gonophores in all the species here named 
represent different stages of the development of one funda- 
mental form, the pserndo-medusoid gonophores in the genus 
The rudi- 
ment of the ”glockenkern' is the same there as in the 


Ldmpra are constructed on another principle. 


medusoid gonophores, but whereas. in the latter, the inva- 
gination of the ectoderm pushes the endoderm before it, 
thus producing its characteristic folding, in the gonophores 
of the Lampra species it penetrates quite into the endo- 
derm, and in this way, only a single endoderm layer is 
left between the ”glockenkern and the ectoderm, and all 
possibility of the formation of radial eanals is thereby 
excluded. Nor does any division into two layers take 
place among the in-wandering ectoderm cells, and thus no 
cavity is to be found in the gonophore but the narrow 
canal running up through the spadix. Gonophores of this 
kind are found not only in the known species of the genus 
Lampra, but also in the various Myriothela species. They 
will be found in fig. illustrated by the upper row of dia- 
grammatic sections. 


Among the hydroids from the N. Atl. Exp. the fol- 
lowing Tubularidae where found: 


Gen. Lampra. 


Lampra sarsii, n. sp. 
(P1. II, fig. 3). 


Preliminary description, Bonnevie (29). 


Trophosome. Hydrocaulus 8—10 cm. in length, 
colour purple, with dark longitudial stripes; and å number 
of fine attaching filaments at its proximal end. No sudden 
transition to the hydranth, which has about 10 proximal 
tentacles, from 1 to 2? em. in length, and distal tentacles 
in several elearly-marked circles. About 10 blastostyles 
from 4 to 6 mm. in length, forming a eirele just within 
the ring of proximal tentacles, and with a considerable 
cavity extending throughout their length. 

Gonosome. Fixed pseudo-medusoid gonophores with 
one rudimentary tentacle; several eggs are developed in 


each gonophore. 
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Denne Art, saavel som L. purpurea, er afbildet af 


Prof. G. 0. Sars under Nordh.-Exp., og fra disse hans 
Tegninger maa enkelte Træk af Diagnoserne hentes, da de 
opbevarede Exemplarer er i en temmelig daarlig Forfat- 
ning. Paa en Tegning af en Blastostyl hos L. sarsii, ser 
man, at Æggene, der forlader Gonoforerne paa et meget 
tidligt Stadium af sin Udvikling, forbliver en Tid fæstede 
til disses Munding 


Findested. St. 248. 


Lampra atlantica, n. sp. 
PI. II, Fig. 4). 


Foreløbig Beskrivelse, Bonnevie (29). 
Trophosome. Hydrocaulus ca. 8 em. lang, næsten 
jevn tyk i hele sin Længde, ca. 3 mm. i Diameter, purpur- 
farvet med mørke Længdestriber. Jevn Overgang til Hy- 
dranthen, som har ca. 10 proximale Tentakler, 1—2 cm. 
lange, og distale Tentakler i flere tætstillede Kredse. Ca. 
10 Blastostyler, 4—6 mm. lange og med tydeligt Hulrum, 
staar i en Kreds indenfor de proximale Tentakler. 


Gonosome. Fastsiddende pseudomedusoide Gonoforer, 
uden Tentakel; flere Æg udvikles i hver. 

Denne Art har, som man vil se af Diagnosen, stor 
Lighed med L. særsii; men de adskilles ved Gonoforernes 
Bygning, idet disse hos L. atlantica er aldeles glatte, 
medens de hos L. sarsti har en Tentakel, som af og til 
kan naa en betydelig Udvikling. 


Mine Undersøgelser over Slægten Lampras eiendomme- 
lige Gonoforer og disses. Anlæg er gjort ved Snitserier 
gjennem Blastostyler af denne Art, og Fig. 4, a—c, illu- 
strerer, hvad der tidligere er udtalt herom. 


Findested. St. 40. 


Lampra purpurea, n. sp. 
(PI. III, Fig. 1). 


Foreløbig Beskrivelse, Bonnevie (29). 
Trophosome. Hydrocaulus ca. 10 em. lang, noget 
fortykkede i den proximale Ende, purpurfarvet med mørke 
Længdestriber. Jevn Overgang til Hydranthen, der bærer 
ca. 30 proximale Tentakler, 3—4 cm. lange, og distale 
Tentakler i to vel adskilte Kredse. Blastostyler, ca. 10, 
3—4 cm. lange, meget tynde. 


Gonosome. Fastsiddende pseudomedusoide Gonoforer, 
der sidder meget tæt paa de lange Blastostyler, uden nogen 
Tentakel. Flere Æg udvikles i hver Gonofor. 


This species, as also L. purpured, has been drawn 
by Prof. G. 0. Sars during the N. Atlan. Exp. As the 
specimens preserved are in å rather imperfect condition, 
a few partieulars in the definition must be taken from his 
drawings. In the drawing of a blastostyle of L. særsit, it 
will be seen that the eggs. which leave the gonophores at 
a very early stage ot their development, remain for a time 
attached to the month of the gonophores. 


Locality. Station 248 


Lampra atlantica, n. sp. 
(PL IT, fig. 4). 


Preliminary deseription, Bonnevie (29). 
Trophosome. Hydrocaulus about 8 em. in length, 
of an almost even thickness throughout, about 3 mm. in 
diameter; colour purple with dark longitudinal stripes. 
Gradual transition to the hydranth which has about 10 
proximal tentacles from 1 to 2 cm. long, and distal ten- 
tacles in several circles standing elose together. About 
10 blastostyles, from 4 to 6 mm. in length, and with a 
distinet cavity, stand in a ring within the circle of proxi- 
mal tentacles. 

Gonosome. Fixed pseudo-medusoid gonophores, with- 
out tentacles; several eggs are developed in each gonophore. 

This species. as the definition shows, bears a great 
resemblance to L. sarsii, but they are distinguished from 
one another by the structure of the gonophores, these 
being quite smooth in L. atlantica, while im L. sarsit they 
have one tentacle, which sometimes attains å considerable 
degree of development. 

My examination of the peculiar gonophores of the 
genus Lampra, and their rudimentary stage, was made by 
means of sections of blastostyles of this species; and fig. 
4, a—c, illustrates what has been previously stated about 
them. 

Locality. Station 40. 





Lampra purpurea. n. sp. 
(Ble) 


Preliminary description, Bonnevie (29). 
Trophosome. Hydrocaulus about 10 em. in length, 
somewhat thickened at its proximal end; colour purple, 
with dark longitudinal stripes. Gradual transition to the 
hydranth, which carries about 30 proximal tentacles, 3—4 


em. in length, and distal tentacles in two clearly-defined 
circles. About 10 blastostyles, 3—4 em. in length, and 


very thin. 
Gonosome. Fixed pseudo-medusoid gonophores, stan- 
ding very close together on the long blastostyles, without 


tentacles. Several eggs are developed in each gonophore. 


Denne Art skiller sig tydelig fra de to foregaaende, 
ved sine talrige og lange prosimale Tentakler, saavel som 
ved de næsten traadformede Blastostyler, der i Længde 
maaler sig med Tentaklerne, og som ved sin tætte Besæt- 
ning af dybt purpurfarvede Gonoforer giver denne Hy- 
droide et sjelden pragtiuldt Udseende. 

Jeg har kun havt Anledning til at undersøge Brud- 
stykker af denne Art, men disse, 1 Forbindelse med Prot. 
Sars's Tegning af den efter levende Exemplarer, er dog 
nok til at skaffe et nogenlunde helt Billede af Artens 
FEiendommeligheder. 

Findested. St. 137. 


Gen. Corymorpha. 


Corymorpha nana, Alder (6). 
(Tab. I, Fig. 7). 


Trophosome. Hydrocaulus rørformig med hindeagtig 
Perisarc, bærer i den proximale Ende fine Heftetraade. 
Hydranthen har 15—25 proximale Tentakler, 10—15 mm. 
lange, og 16—18 distale i en Kreds. Blastostyler (10 —15) 
ugrenede, danner en Kreds lige indenfor de proximale 
Tentakler. 

Gonosome. Fax Gonoforer paa hver Blastostyl, ud- 
vikler sig til fri Meduser med 4 Radialkanaler og 1 fuldt 
udviklet Tentakel, samt 4 rudimentære. 

I sin Beskrivelse over denne art omtaler Alder (47), 
at han har seet et enkelt Exemplar, der indenfor de proxi- 
male Tentakler bar fuldt udviklede Meduser, medens alle 
de øvrige istedenfor disse Meduser bar en Kreds af eien- 
dommelige klumpede Legemer med forskjellige Udbugt- 
ninger paa sin Overflade. 

Nordh.-exp.s Exemplar, der i sin Bygning forøvrig 
fuldstændig stemmer med Alders Beskrivelse af UC. nana, 
bærer en Kreds af temmelig korte og tykke Blastostyler, 
Det er 
ikke usandsynligt, at de omtalte uforstaaelige Legemer paa 
Alders Individer, netop er saadanne ganske unge Blasto- 
styler, paa hvis Overflade Knopperne endnu kun viser sig 
som Ujevnheder. En Sammenligning af Alders Illustration 
med min (Fig. 7 a) støtter en saadan Formodning. At Bla- 
stostylerne paa det ene Exemplar, der bar Meduser, har 
været forsvindende i Forhold til de fuldt udviklede Medu- 
sers Størrelse, og saaledes har undgaaet Alders Opmærk- 
somhed kan ikke overraske, da det er meget almindeligt, 
at Blastostylerne aftager i Størrelse, specielt i Tykkelse 
eftersom (onoforernes Størrelse tiltager. 

Findested. St. 261. 


fra hvis distale Ende Meduseknopperne anlægeges. 


This species is clearly distinguished from the two 
preceding ones by its numerous long proximal tentacles, 
and by the almost filiform blastostyles, whose length equals 
that of the tentacles, and which, owing to the deep purple 
gonophores with which they are thickly covered, impart a 
magnificent appearance to this hydroid. 

T have only had the opportunity of examining frag- 
ments this species. but these, combined with Prof. Sars's 
drawing of the animal from living specimens, are sufficient 
to give a fairly complete idea of the pecularities of the 
species. 


Locality. Station 137. 


Gen. Corymorpha. 


Corymorpha nana, Alder (6). 
(Pl fgn) 


Hydrocaulus tubular, with membranous 
perisare; at its proximal end fine attaching filaments. The 
15 to 25 proximal tentacles, 10—15 
mm. long, and from 16 til 18 distal tentacles in a circle. 
From 10 to 15 blastostyles, unramified, forming a circle 
just within that of the proximal tentacles. 

Only a few gonophores on each blasto- 
style; developed into free medusæ with 4 radial canals, 


Trophosome. 


hydranth has from 





Gonosome. 
and 1 fully developed, and 3 rudimentary tentacles. 


Alder (47), im his deseription of this species, men- 
tions having seen a single specimen that had fully-deve- 
loped medusæ within the ring of proximal tentacles, while 
all the others, in their place, had a ring of peculiar tube- 
rous bodies with various lumps on their surface. 

The N. Atlan. Exp. specimen, which, in other respects, 
agrees exactly witd Alder's deseprition of C. naua, has å 
circle of rather short, thiek blastostyles, from whose distal 
end the mednsabuds spring. It is not improbable that 
the above-mentioned incomprehensible bodies on Alder's 
specimens are merely very young blastostyles of this de- 
seription, upon whose surface the buds as yet have only 
the appearance of surface inequalities.  A comparasion of 
Alder's illustration with mine (fig. 7 a), will bear out a sup- 
position of this kind. It is not surprising that the bla- 
stostyles on the one specimen with medusæ were very small 
compared with the size of the fully-developed medusa, 
and have thus escaped Alder's notice, as it is very usual 
for the blastostyles to decrease in size, especially in thick- 
ness, as the size of the gonophores inereases. 

Locality. Station 261. 
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Den norske Nordh 


Tubularia variabilis, n. sp. 


(Tab. I, Fig. 4). 

Foreløbig Beskrivelse. Bonnevie (29). 
Trophosome. Hydrocaulus ugrenet, sammensat nederst, 
stiger op fra en sterkt forgrenet Hydrorhiza. Tydelig 
Hydranthen har 25—35 
em. lange, og distale Tentakler 
10—20 
Blastostyler, ca. 2 cm. lange, sidder i en Kreds lige over 


Længdestribning; ingen Krave. 
proximale Tentakler, ca. 2 
i flere tætstillede Kredse; de er 2—3 mm. lange. 


de proximale Tentakler. 
Fra Blastostylerne udvikles fastsiddende 
medusoide Gonoforer, forsynede med et varierende Antal 


Gonosome. 


Radialkanaler og med Ribber udvendig, der i Antal og 
Anordning svarer til Radialkanalerne. 


Exemplarer af denne Art blev under Nordh.-Exp 
funden paa to Ntationer, begge Steder kun enkeltvis. Det 
ene af disse var afskaaret et Stykke nedenfor Hydranthen, 
men paa det andet ser man den meget sterkt forgrenede 
Hydrorhiza og en Samling af Stammer, som stiger op fra 
denne. Kun en af disse bærer Hydranth. Denne er meget 
stor og af en betydelig grovere Bygning end den samme 
hos T. indivisa. Dens Høide — fra Basis til Toppen af 
de distale Tentakler — er 12—14 mm., og Diameteren 
over de udspændte proximale Tentakler er ea. 50 mm. 


Blastostylerne er ugrenede, ca. 2? em. lange, med de 
største Gonoforer siddende distalt, og ved Basis af disse 
sees ofte 2—3 ganske smaa Knopper. Gonoforernes Byg- 
ning er Artens mest karakteristiske Kjendetegn, og deres 


De 


Del smale, høie Kamme eller 


eiendommelige Udseende vil strax være paafaldende. 
er udvendig besat med en 
Ribber, som strækker sig i Gonoforernes Længderetning 
og som tiltager i Høide mod deres distale Ende. De 
rækker et Stykke fremover denne og sænker sig derpaa 
brat ned mod dens Midtpunkt. 

Ved Undersøgelse paa Snitserier viser det sig, at der 
indenfor hver Ribbe befinder sig en Radialkanal, og at 
Ribberne er dannet ved en Ektodermfortykkelse udenfor 
hver af disse Kanaler. 

Medens Radialkanalernes Antal hos de øvrige Tubu- 
larider er konstant, er det hos denne Art meget variabelt. 
Paa samme Blastostyl har jeg saaledes fundet Gonoforer 
med 3 Radialkanaler, med 5 og med 6, og med et tilsva- 
rende Antal Ribber udvendig; af disse var den Gonofor, 
der havde 5, videre udviklet end de øvrige, og det ser saa- 
ledes ikke ud, som om Radialkanalernes Antal stiger med 
(Gonoforernes Alder. 

I hver Gonofor 

Findested. St. 

Til Art 


laria, der ogsaa blev 


udvikles en Actinula. 

325, St. 362. 

maa sandsynligvis henføres en Tubu- 

funden under Nordh.-Exp.; men den 

er saa lidet udviklet at Bestemmelsen af den bliver usikker. 
Den er afskaaren et Stykke nedenfor Hydranthen, 

og om dens Hydrorhiza og Stilkens nedre Forløb vides 


denne 


8) 


Tubularia variabilis, n. sp. 
(PIT to): 


Preliminary description, Bonnevie (29). 


Trophosome. =Hydrocaulus unramified, composite 
below, rising from a thickly ramified hydrorhiza. Distinet 


longitudinal stripes, no collar. The hydranth has from 25 
to 35 proximal tentacles, about 2 em. in length, and distal 
tentacles from 2 to 3 mm. in length in several circles 
standing close together. From 10 to 12 blastostyles about 
2 em. long, stand in a ring just above the proximal ten- 
tacles. 
Gonosome. Fixed medusoid gonophores are deve- 
loped from the blastostyles, furnished with a varying 
number of radial canals, and with external ribs correspon- 
ding in number and arrangement with the radial canals. 
During the Norw. N. Atlan. Exp., specimens of this 
species were found at two stations, one specimen at each. 
One of these was cut off a little below the hydranth, but 
in the other, the thickly ramified hydrorhiza is visible, 
and åa number of stems arising from it. Only one of these 
This is very large, and of much 
in 


carries a hydranth. 
coarser structure than T. indivisa. Its height, from 
the base to the top of the distal tentacles, is between 12 
and 14 mm., and the diameter aeross the extended proxi- 
mal tentacles is about 50 mm. 

The blastostyles are unramified, about 2 cm. in length 
with the largest gonophores situated distally, and at the 
base of the latter there are often two or three quite small 
buds. The structure of tbe gonophores is the most charac- 
eristic feature of the species, and their peculiar appea- 
rance will They are marked 


externally with a few high, narrow ridges or ribs, exten- 


at once attract attention. 
ding in the longitudinal direction of the xonophores, and 
They extend 
a little beyond this, and then drop suddenly towards its 


central point. 


increasing in height towards their distal end. 


On examination of the sectional series, it appears 
that within each rib there is a radial canal, and that the 
ribs are formed by a thickening of the ectoderm outside 
these canals. 

Whereas the number of radial canals in the other 
Tubularidæ is eonstant, in this species it is very variable. 
I have, for instance, found on one blastostyle zonophores 
with 3, 5 and 6 radial canals, and å corresponding number 
of external ribs. The gonophore that had 5 radial canals 
was more developed than the others, so it does not appear 
that the number of radial canals inereases with the age 
of the gonophore. 

In each gonophore an actinula is developed. 

Locality. Station 325, Station 362. 

It is probably to this species that å Tubularia, also 
found during the N. Atlan. Exp., but so little developed 
that its identification is uncertain, must be referred. 

It has been cut off a little below the hydranth, and 
thus nothing is known of its bydrorhiza and the lower 


saaledes intet. 


Ji 


Den øverste Del har Længdestribning som 
variabilis. 

Hvad Hydranthen angaar stemmer Tentaklernes Stør- 
relse og Anordning med Diagnosen for nævnte Art, og 
Gonoforerne har 6—7 Radialkanaler; hvorvidt de har Ribber 
eller ikke kan ikke afgjøres, da deres Udvikling er saa 
lidet fremskreden. 

Blastostylernes Bygning og Størrelse synes at være 
noget afvigende, idet de danner korte, tætte Klaser, der 
ikke naar længer end til Enden af de distale Tentakler: 
det er dog muligt, at dette Forhold senere, under Gono- 
forernes videre Udvikling vil forandres. 

Findested. Nt. 545. 


Tubularia regalis, Boeck 
(Tab. I, Fig. 5). 


(28). 


Hydrocaulus ugrenet, viser Længde- 
Hydranthen har 20—30 proxi- 


Trophosome. 
stribning; ingen Krave. 
male Tentakler, 2—4 em. lange, og distale 1 flere tætstil- 
DQ - 


lede Rækker. 10—20 ugrenede Blastostyler, 3.5 
danner en Kreds lige indenfor de proximale Tentakler. 


cm. lange, 


Gonosome. Fastsiddende medusoide Gonoforer uden 
Radialkanaler, Tentakler eller Ribber. 

Denne Art, som tidligere er beskrevet af Boeck efter 
et Exemplar fra Spitsbergen, er under Nordh.-Exp. fundet 
paa to Stationer og i Exemplarer, der i Størrelse endog 
overgaar Boecks Exemplar. Ingen af dem er helt fuld- 
stændige, da Stilken er afreven ovenfor Hydrorhiza. Boeck 
har heller ikke givet nogen Beskrivelse af denne; jeg anser 
det dog for sandsynligt, at den er forgrenet og at flere 
Stilke er tvundet om hinanden nederst, da Hydrocaulus, 
som øverst er lys og temmelig hyalin, og har en Diameter 
af 3—4 mm., smalner af mod den proximale Del og sam- 
tidig blir mørkere og mindre gjennemsigtig, hvad der ogsaa 
er Tilfældet hos T. ?ndivist og andre Arter, hvis Hydro- 
caulus er sammensat Paa et Par af 
Nordh.-Exp.'s Exemplarer har den afrevne Stilk en Høide 
af over 20 em.,, og det er ikke usandsynligt, at den naar 
op til ca. 30 em. Med sine prægtige Hydranther, der 
maaler 7—9 em. over de proximale Tentakler, og hvis 
Blastostyler er næsten lige lange som disse, blir vel Tubiu- 


i sit nedre Foriøb. 


laria regalis staaende som Slægtens første Representant 
med Hensyn paa Størrelse og vakker Bygning. 
Findested. St. 290, St. 343. 


Tubularia larynx, Ell. & Sol. 


Trophosome. 
gaar fra en krybende, sterkt forgrenet Hydrorhiza, fore- 
kommer i store Kolonier: men de enkelte Rør er adskilte 
helt ned. Ringe findes paa enkelte Partier af Hydrocaulus, 
og den er under Hydranthen udvidet til et Slags Krave. 


Hydrocaulus rørformig, forgrenet, ud- 


[8] 
«1 


course of the stem. Its upper parts is longitudinally stri- 
ped like T. variabilis. 

Ås regards the hydranth, the size and arrangement 
of the with the definition of the above- 


named species. and the gonophores have 6 or 7 radial 


tentacles agree 


canals. Whether they have ribs or not cannot be deter- 
mined, as their developement is so very slight. 

The structure and size of the blastostyles appear to 
be somewhat different, as they form short, thick clusters, 
which reach no farther than the end of the distal tentacles; 
it is, however, possible that this may alter later on during 
the further development of the gonophores. 
Locality. Station 343. 


Tubularia regalis, Boeck (28). 
(RIE EGe 5): 
Hydrocaulus unramified, exhibiting 
longitudinal striping; no collar. The hydranth has from 
20 to 30 proximal tentacles, 2—4 em. long, and several 
From 10 to 20 unramified 
blastostyles, 3.5 em. long, form a eirele just within that 


Trophosome. 


close rows of distal tentacles. 


of the proximal tentacles. 
Fixed 


radial eanals, tentacles or ribs. 


Gonosome. meduosid gonophores, without 

This species, which has previously been described by 
Boecl: from a specimen from Spitsbergen, was found during 
the N. Atlan. Exp. at two stations, the specimens being 
even larger than that of Boeck. None of them are quite 
perfect, as the stem has been broken off above the hydro- 
rhiza, nor has Boeck given any description of the hydro- 
rhiza. TI tbink it probable, however, that it is ramified, 
and that several stems are twisted round one another at 
whose upper part is light 
4 mm. in diameter, tapers 
the same time becoming 
is the case m T. indivisa 
and other species where the lower part of the hydrocaulus 
In two or three of the N. Atlan. Exp. 
specimens, the length of the broken stem is more tban 20 
em., and it is not improbable that it attains a length of 
about 30 em. With its splendid bydranths, measuring 
from 7 to 9 em. beyond the proximal tentacles, T. regalis 
will always rank as the first representative of the genus 


the bottom, as the hydrocaulus, 
and rather hyaline, and is 3 or 
towards its proximal part, at 
darker and less transparent, as 


is composite. 


as regards size and beauty of form. 


Locality. Station 290, Station 343. 


Tubularia larynx, Ell. and Sol. 

Hydrocaulus tubular, ramified, sprin- 
ging from a ereeping, much ramified hydrorhiza; occurring 
in large ceolonies, but each tube separate to the very bot- 


Trophosome. 


tom. Rings are found on some parts of the hydrocaulus, 
which expands below the hydranth to a sort of collar. 


A* 


Hydranthen har 20—25 proximale Tentakler, ca. 8 mm. 
lange, og distale Tentakler i flere tætstillede Rækker. 6—12 
ugrenede Blastostyler. 

Gonosome. Fastsiddende medusoide Gonoforer, uden 
Radialkanaler, men med 4 rudimentære Tentakler. 


Findested. St. 52, St. 267. Reykjavik. 


Tubularia prolifer, Agassiz. 
(Tab. I, Fig. 6). 


Syn.: Hybocodon prolifer, Avas. (4). 
Syn.?: T. simplex, Alder ,G. 0. Sars (97). 
Trophosome. Hydrocaulus ugrenet, rørformig, ud- 


gaar fra forgrenet Hydrorhiza: optræder enkeltvis. Længde- 
Høide ca. 5 em. Hydranthen har 
14 proximale Tentakler og distale Tentakler i to vel ad- 
skilte Kredse. 


stribning, ingen Krave. 


8 Blastostyler sidder i en Kreds omtrent 
midt mellem de prosimale og distale Tentakler. 

Fri Meduse med 4 Radialkanaler og I 
sterkt udviklet Tentakel, der ved sin opsvulmede Basis 
viser Anlæg til 4 nye Meduser, allerede førend den første 
har løsrevet sig. 


Gonosome. 


Denne Art er beskrevet af Agassiz, som ogsaa har 
givet en Række meget karakteristiske Afbildninger af den: 
men den er hidtil ikke funden paa den europæiske Side af 
Atlanterhavet. 

Dens Trophosome ligner noget Tubularia larynæ, 
men dens Hydrocaulus viser en svag Længdestribning iste- 
denfor Ringe hos T. larynæ, og dens Optræden er ganske 
forskjellig, idet den som Regel optræder alene — efter 
Agassiz skal det dog kunne forekomme at flere udgaar fra 
samme Hydrorhiza. — Hydranthen har, selv om Blastosty- 
lerne ikke er udviklet, et karakteristisk Kjendemerke i 
Anordningen af de distale Tentakler i to vel adskilte 
Kredse. Men det mest eiendommelige ved denne Art er 
dog Blastostylerne med de fra dem anlagte Meduser. 


Blastostylerne danner en tæt Kreds omkring Midten 
af Hydranthen 1 en betydelig Afstand fra Kredsen af de 
proximale Tentakler. De er forgrenede og de enkelte 
Grene deler sig som Regel skjærmformig 1 tre eller fire 
Smaagrene, der hver bærer en Meduse. Paa det af mig 
undersøgte Exemplar er ingen Meduser fuldt udviklede, og 
de danner med sin ene sterkt opsvulmede Tentakel, som i 
Størrelse næsten kan maale sig med hele den øvrige Del 


af Medusen, en meget paafaldende Figur. Man ser tydelig 


de fire Radialkanaler, af hvilke en, — den som fortsattes i 
; | ; se 
Tentaklen, — betydelig overgaar de andre i Udvikling; 


og man kan se Manubriet, der, endnu uden nogen Mund- 


frem Ved Basis af 


lidt nedenfor dens tykkeste Parti — ser 


aabning, rager over Klokkeranden. 


Tentakelen — 
man 4 Knuder, symmetrisk anordnet i Par paa begge Sider 
je Jerge Å ee: 

af Tentakelens Midtlinie, de proximale er smaa, ægformige, 


medens de to 


Distale er større og af en uregelmæssig 


Bygning. Det viser sig ved Snitserier, at disse Knuder er 


The hydranth has from 20 to 25 proximal tentacles, about 
S mm. long, and several closely-disposed rows of distal 


tentacles. From 6 to 12 unramified blastostyles. 
Gonosome. Fixed medusoid gonophores, without 


radial canals, but with 4 rudimentary tentacles. 


Locality. Station 52, Station 267; Reykjawik. 
Tubularia prolifer, Avassiz. 
(PL. I, fig. 6). 
Syn.: Hybocodon prolifer, Avas. (4). 
Syn.?: T. simplex, Alder, G. 0. Sars (97). 
Trophosome. Hydrocaulus unramified, tubular, sprin- 


ging from ramified hydrorhiza; oceurrence solitary; longi- 
tudinal striping, no collar; height about 5 cm. The hy- 
dranth has 14 proximal tentacles, and two distinet circles 
of distal tentacles. Eight blastostyles im a circle about 
midway between the proximal and the distal tentacles. 


Gonosome. —Free-swimming medusa with 4 radial 
canals and 1 highly-developed tentacle, which exhibits, at 
its swollen base, the bud-rudiments of 4 new medusæ, 


even before the first has become detached. 

This species is described by Agassiz, who has also 
given a series of very characteristic illustrations of it; but 
it has not hitherto been found on this side of the Atlantic. 


Its trophosome somewhat resembles that of Tubularia 
larynæ, but its hydrocaulus exhibits a faint longitudinal 
striping, in place of the rings m T. laryne. 
rence is also quite different, as it is generally solitary, 


Its occur- 


although, according to Agassiz, several may sometimes 


spring from one hydrorhiza. The hydranth has a charac- 
teristic distinguishing feature, even 1f the blastostyles are 
not developed, in the arrangement of the distal tentacles 
in two distinet cireles; but the most pecular feature of 
this species is the blastostyles with their rudimentary 
medusæ. 

The blastostyles form a thick ring around the middle 
of the hydranth, at a considerable distance from the ring 
of proximal tentacles. They are ramified, and each ramus, 
as a rule, divides, in the form of an umbel, into 3 or 4 
On the specimen 


examined by me none of the medusæ are fully developed; 


small branches, each bearing a medusa. 


and with their solitary greatly swollen tentacle, which is 
nearly equal in size to the whole of the medusa, they have 
The 4 radial canals are di- 
stinetly visible, one of them — that of which the tentacle 
is å continuation — considerably surpassing the others in 
development. 
yet without any oral aperture, beyond the edge of the bell. 
At the base 'of the tentacle, a little below its thickest part, 
4 processes are to be seen, symmetrieally arranged in pairs 


a very strange appearance. 


The manubrium is also visible, projecting, as 


on each side of the median line of the tentacle; the proxi- 
mal processes are small and oviform, while the two distal 


ones are larger, and of an irregular structure. From the 


Knopanlæg til nye Meduser, og paa de største ser man 
endog, hvorledes den ene Radialkanal er sterkere udviklet 
end de øvrige, og man ser i dens distale Væg — hvor 
den nye Meduses Tentakel vil opstan — Fortykkelser, der 
er det første Anlæg til tredie Generation af Meduser. 


Hvor langt disse forskjellige Generationer er kommen, 
Modermedusen løsriver sig, har jeg ikke havt Anled- 
til at nndersøge; men jeg fandt i April 1897 blandt 
Plankton i Kristianiafjorden en Mængde smaa Meduse- 
kolonier, der uden Tvivl skriver sig fra denne Hydroide. 
Hos de fleste af disse havde Modermedusen ganske mistet 
Evnen til at svømme; dens Manubrium var meget sterkt 
udviklet, omtrent dobbelt saa langt som Klokken, der viste 
Tverrynker og som 1 sin forkrøblede Tilstand tydede paa, 
at denne første Generation af Meduserne snart skulde gaa 
sin Opløsning imøde. Manubriet smalnede af mod Mund- 
aabningen til et Rør og havde yderst en ombøiet Kant; et 
Stykke ovenfor Munden — men udenfor Klokkeranden — 
saaes et fortykket Belte, der ved Undersøgelse paa Snit 
viste sig at være Sædet for Generationsprodukter. 


idet 
ning 


Svømningen blev paa dette Stadium besørget af anden 
Generations Meduser, og deres Tentakler var atter Sæde 
for en Række af senere Generationer paa de forskjelligste 
Udviklingstrin. 

Findested. Nt. 150. 

G. 0. Sars omtaler (97) at han et Par Gange har 
fundet Tubularia simplex, Alder, udenfor Lofoten paa indtil 
200 Favnes Dyb. dJeg anser det ikke for urimeligt, at 
dette har været T. prolifer, da denne under Nordh.-Exp 
blev fundet omtrent ved samme Sted og paa lignende Dyb, 
og da disse Arter vilde være meget vanskelige at holde ud 
fra hinanden, naar Blastostylerne ikke er tilstede. Da 
disse overhovedet ikke er iagttaget hos T. simplex, er det 
meget muligt, at denne vil vise sig at være identisk med 
T. prolifer. 


Tubularia? cornucopia, n. sp. 
(Tab. II, Fig. 1). 


Foreløbig beskrevet, Bonnevie (29). 


Trophosome. Ingen Hydrorhiza. Hydrocaulus horn- 
formet med Spidsen nedad, festet til Stene eller Skjælfrag- 
menter, blank, sterkt gulfarvet uden Ringe eller Stribning. 
En stor gjennemskimelig Krave, ea. 10 mm. høi. afslutter 
Perisarcen opad. Hydranthen har 30 proximale Tentakler, 
ca. em. lange, og distale, 2 mm. lange, i flere tætstillede 
Kredse. Dens Diameter tiltager mod den distale Ende, 
størst ved Mundaabningen. 12 eiendommelig skjærmformede 
Blastostyler danner en Kreds tæt indenfor de proximale 
Tentakler. 

Gonosome. Anlæg som hos de øvrige Tubularider; 


videre Udvikling ukjendt. 
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sectional series it appears that these processes are the rudi- 
mentary buds of new medusæ; on the largest it can even 
be seen how one radial canal is more highly developed 
than the others, and in its distal wall, at the place whence 
the new medusas tentacles will spring, thickenings are 
visible, which are the earliest rudiments of the third gene- 
ration of medusæ. 

How far these different generations have advanced 
by the time the parent medusa becomes detached, I have 
had no opportunity of observing: but in April, 1897, I 
found among the plankton in the Kristiania Fjord, å num- 
ber of medusa colonies, which were without doubt 
derived from this hydroid. 


small 
In most of them, the parent 
medusa had quite lost the power of swimming; its manu- 
brium was very highly developed, being about twice the 
length of the bell which exhibited transverse corrugations, 
and by its shrivelled condition, indicated that thus first 
generation of medusæ were approaching their dissolution. 
The manubrium was narrowed towards the oral aperture 
to a tube, its edge being deflexed at the extreme end: a 
little above the mouth, but beyond the edge of the bell, 
there was a thickened zone, which on examination in sec- 
tion, proved to be the seat of the generative products. 

The swimming at this stage was effected by the me- 
dusæ of the second generation, and their tentacles again 
were the domicile of a series of younger generations in 
the most varied stages of development. 

Locality. Station 150: off Bodø. 

Prof. G. 0. Sars says (97) that he has found Tubu- 
laria simplex, Alder, two or three times off Lofoten, at 
various depths up to 200 fathoms. I think it is not im- 
probable that this was T. prolifer, as the latter was found 
during the N. Atlan. Exp. at about the same place, and 
at similar depths, and as it would be very diffieult to 
distinguish the two species from one another, if there were 
As these have not been observed at all 
in T. simplex, it is very possible that this species will 
prove to be identical with T. prolifer. 


no blastostyles. 


Tubularia? cornucopia, n. sp. 
(Ble) 


Preliminary description, Bonnevie (29). 


Trophosome. No hydrorhiza. Hydrocaulus horn- 
with the point downwards, attached to stones or 
fragments of shell: shining, of a bright yellow colour, 
A large translucent collar, about 
10 mm. in height, terminates the perisare above. The 
hydranth has 30 proximal tentacles, about 3 em. long, and 
several dense rows of ? mm. long distal tentacles. Its 
diameter inereases towards its distal end, being greatest at 
the oral aperture. Twelve peculiar umbellar blastostyles 
form a eircle just within that of the proximal tentaeles. 

Rudiment as in the other Tubularidæ: 


subsequent development unknown. 


shaped, 


without rings or stripes. 


Gonosome. 


Denne nye Art afviger i mange Retninger fra alle 
tidligere kjendte Arter, og den maa ubetinget indtage en 
Grænsestilling inden Slægten Tubularia, hvis den over- 
hovedet skal indordnes under nogen tidligere kjendt Genus. 
Da dens Gonosome kun er meget utilstrækkelig kjendt, anser 
jeg det dog ikke for rimeligt her at give den nogen Sær- 
stilling. Den chitinøse Perisarc og dens traadformige Ten- 
takler, stillet i to Kredse, fører den ind under Slægten 
Tubularia, medens dens solitære Optræden og dens Mangel 
paa Hydrorhiza tyder paa Slægtskab med Corymorpha, og 
denne Art danner saaledes, sammen med T. prolifer — 
oftest solitær Optræden, og Meduse med en Tentakel — 
Overgangsformer mellem de to nævnte Slægter. 

Hydrocaulus har øverst en Diameter af ca. 5 mm., 
og den smalner jevnt af nedover indtil den nederst løber 
ud i en ganske fin Spids, hvormed den paa de to af mig 
undersøgte Exemplarer var fæstet til et haardt Underlag 
(en Sten og Stykke af et Serpularør). Samtidig med denne 
Afsmalnen bugter Hydrocaulus sig sterkt, saa at den i hele 
sin Bygning minder paafaldende om et Horn. 
er sterkt gulfarvet og aldeles blank. 


Perisarcen 
Eiendommelig er og- 
saa den store Krave, som danner Perisarcens Afslutning 
opad, og fra hvis Bund den ubedækkede (Coenosarc 
stiger op. 

Hydranthen er skarpt adskilt tra Stilken, og dens 
Bygning afviger fra det almindelige Forhold hos Tubulari- 
derne, idet dens Diameter, som er ganske liden mellem de 
proximale Tentakler, tiltager mod den distale Ende, saa 
Ten- 


taklernes Bygning og Anordning stemmer overens med de 


at den ved Mundaabningen naar op til 8—10 mm. 


øvrige Arters. 

Blastostylerne er derimod hos denne Art omdannet 
paa en Maade, der saavidt mig bekjendt, ikke har Side- 
stykke hos nogen anden Hydroide. Jeg har kun havt An- 
ning til at undersøge dem paa et tidligt Stadium af deres 
Udvikling, og det er meget muligt, at deres Form i ud- 
voxet Tilstand ikke vil med min Beskrivelse af 
dem; men de afviger i sit Anlæg saameget fra Blastosty- 
lerne hos de øvrige Tubularider, at de neppe nogensinde 
vil miste sin FEiendommelighed. . Blastostylernes Kreds om- 
kring Hydranthen er saa tæt, at de synes at danne en 
kompakt Ring om den, med en nogenlunde jevn Overflade. 
Ved at undersøge de enkelte Blastostylers Bygning ser 
man, at de dannes af en meget kort Stilk, der i sin distale 
Ende er skjærmformig forgrenet, og at hver af de 4—5 
Grene strax breder sig ud til et kugleformigt eller ovalt 
Legeme, hvis Overflade overalt undtagen lige ved Stilken, 
er besat med smaa runde Forhøminger. Jeg har ved Snit- 
serier undersøgt Bygningen af disse eiendommelige Dan- 
nelser, og det viser sig, at hver af disse Smaagrene, der 
udgik skjærmformig fra Moderstilken, meget snart selv 
danner en Skjærm bestaaende af en Mængde fine Forgre- 
ninger, der udgaar fra omtrent samme Punkt. 
ikke kan se denne anden Forgrening 


stemme 


At man 
kommer af, at Ekto- 
Grenene og ganske udfylder 
(onoforerne anlægges i den distale 
Ende af alle disse fine Grene, og man ser dem udvendig 


dermen —fortykkes mellem 


Rummet mellem dem. 


This new species differs in many ways from all pre- 
viously known species, and must certainly oceupy a border 
position within the genus Tubularia, if it is to be classed 
under Ås its gonosome however, 
is only very imperfectly known, I do not consider it would 
be right to give it any peculiar position. Its chitinous 
perisare, and its filiform tentacles, standing in two eircles, 
entitle it to å place in the genus Tubularia, while its soli- 


hitherto known genus. 


tary oceurrence and absenee of hydrorhiza indicate an af- 
finity with Corymorpha, so that this species, together with 
T. prolifer — generally of solitary occurrence, and having 
a medusa with one tentacle are transition forms be- 
tween the two above-named genera. 


In its upper part, the hydrocaulus has a diameter of 
about 5 mm., and tapers gradually downwards until it 
ends at the bottom in quite åa fine point, with which, in 
the two specimens examined by me, it was attached to å 
hard substratum (a stone and pieces of a Serpula tube). 
Simultaneously with this tapering, the hydrocaulus curves 
sharply, and thus acquires u striking resemblance to å horn. 
The perisare is bright yellow, and quite smooth. The 
large collar, too, which terminates the perisare above, and 
bottom of which the uncovered coenosarc vises, 


from the 
is peculiar. 

The hydranth is distinetly marked off from the stem, 
and its structure differs from the ordinary conditions in 
Tubularidæ, its diameter, which is quite small between the 
proximal tentacles, increasing towards the distal end, until, 
at the oral aperture, it attains å diameter of from 8 to 
10 mm. The structure and arrangement of the tentaeles 
is similar to those of the other species. 

The blastostyles in this species, on the other hand, 
manner that is, as far as I know, 


are transformed in a 


without parallel in any other hydroid. I have only had 
an opportunity of examining them at an early stage of 
their development, and it is very possible that their form 
form in a fully developed condition will not agree with my 
description of them; but they differ so greatly in their 
rudimentary stage from the blastostyles in other Tubularidæ 
that they can hardly entirely lose their individuality. The 
blastostyles in the eirele round the hydranth stand so close, 
that they appear to form a compact ring with a fairly 
An 
separate blastostyles shows that they each consist of a 
ramified in the form of an umbel at its 
distal end, and that each of the 4 or 5 rami immediately 


even surface. examination of the structure of the 


very short stem, 
expand into a spherical or oval body, whose entire sur- 
face, with the exception of the part close to the stem, 
I have examined 
of these peculiar formations in a series of 
it that of the 
an umbel from the lower stem, very soon 


is covered with small round elevations. 
the structure 
sections, and 
branehing in 
itself forms an umbel, consisting of a number of fine rami- 
fications, starting from about the same point. The reason 
why this second ramification cannot be seen is tkat the 
ectoderm is thickened between the rami, and quite fills up 
The gonophores spring from the 


appears rach small ram: 


the intervening spaces. 
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som de omtalte Forhøininger, der dækker Ektodermpudens 


Overflade. 


Findested. Nt. 353. 


Fam. Myriothelidae. 


Siden Opdagelsen af M. plrygia, den tidligst kjendte 
Art af denne eiendommelige Familie (den blev beskrevet 
først af Fabricius, som Lucernaria phrygia og senere af 
M. Sars som Myriothela arctica), er der fremkommet for- 
skjellige Forslag angaaende dens Stilling i Systemet. Alder 
vilde placere den blandt Tubularidae, paa Grund af dens 
Lighed med Acaulis; Allman sluttede sig til denne Syns- 
maade ogsaa paa Grund af den Lighed, som findes mellem 
Myriothela og Tubularia-Arter, derved at begge Slægter i 
sin Udvikling mangler det sværmende Stadium; (Larverne 
har allerede naar de kommer ud af Gonoforen antaget den 
unge Hydroides Form, og sætter sig meget snart fast for at 
danne en ny Koloni).  Hincks (50) protesterer mod denne 
Sammenstillen, og gjør opmerksom paa den Eiendomme- 
lighed hos Myriothela, at dens Gonoforer bæres af coryne- 
formige Polyper, uden Mundaabning, 1 Lighed med Bla- 
stostylerne hos Hydractinia og Dicoryme. Han optatter 
derfor Myriothela som ,a eluster of polypites nearly rela- 
ted to Coryne*; men paa Grund af dens Eiendommelig- 
heder lader han den staa som Typen for en egen Famile. 

Schneider kalder Jyriotheld ,ein echter Corynide*, 
og siger, at hvis Gonoforbærerne skal tydes som Coryne- 
lignende Polyper, da er Myriothela en forgrenet, og ikke, 
som man før har ment, en solitær Form, og med Blasto- 
stylerne siddende paa Stammen. 

Man troede længe, at de forskjellige Beskrivelser af 
Myriothela alle omhandlede en og samme Art, indtil G. 
O. Sars (97) paaviste, at den af de britiske Zoologer un- 
dersøgte Art er en anden end den oprindelige, af Faubri- 
og M. Sars beskrevne Myriothela plrygit, og at 
Arterne: skiller sig ved sin Tilheftningsmaade og ved Bla- 
stostylernes Form. 


CiUS 


Den Form, som de britiske Forskere nærmest har 
undersøgt er Myriothela cocksti, der har en pladeformig 
udbredt Hydrorhiza, dækket af chitinøs Perisarc, og dens 
proximale Del kan muligens betragtes som en Hydrocaulus? 
paa hvilken de halvt atrophierede Hydranther (Blastostyler) 
sidder, medens kun en Hydranth — den terminale — er 
fuldt udviklet, og denne overgaar langt de øvrige i Størrelse. 
M. phrygia derimod har ingen Hydrocaulus, ingen Perisarc 
og kun svagt udviklet Hydrorhiza — hele Kolonien repre- 
senteres ved en eneste, ofte enormt udviklet, Hydranth, 
paa hvilken Blastostylerne sidder indimellem Tentaklerne. 


1 Jeg har ikke havt Anledning til selv at undersøge denne Art, 
og kan saaledes ikke bestemt udtale mig om dens Bygning. 


distal end of all these fine rami, and are visible externally 
in the form of the above-mentioned elevations, covering the 
surface of the ectederm cushion. 


Locality. Station 353. 


Fam. Myriothelidae. 


Since the discovery of M. phrygia, the earliest known 
species of this peculiar family (deseribed first by Fabricius as 
Lucernaria plrygia, and subsequently by M. Sars as My- 
riothela arctica), several suggestions have been made as to 
its position in the system. Alder wished to place it among 
Tubularidæ, on account of its resemblance to Acaulis, and 
Allman shared his view, not only on this account, but also 
because of a resemblance between species of Myriothela 
and Tubularia, in the absence of the swimming stage in 
the development of both genera. as the larvæ, by the time 
they emerge from the gonophores, have assumed the form 
of the young hydroid, and very soon become fixed in order 
to form a new colony. Hincks (90) protests against this 
classification. and draws attention to a pecularity in Myri- 


othela, namely, that its zonophores are carried by Coryne- 
shaped polyps without oral aperture, resembling the bla- 


stostyles in Hydractinia and Dicoryme. He therefore looks 
upon Myriothela as ,a eluster of polypites nearly related 
to Coryne*; but on account of its peculiarities, he allows 
it to stand as the type of a separate family. 

Schneider calls Myriothela ,ein echter Corynide*, 
and says that if the bearers of the gonophores are to be 
interpreted as Coryne-like polypites, Myriothela is ramified, 
with the blastostyles on the stem, and not, as has hitherto 
been thought, a solitary form. 

It was long thought that all the various deseriptions 
of Myriothela treated of one and the same species, until 
G. 0. Sars (97) proved that the species examined by the 
British zoologists differs from the original Myriothela 
phrygia described by Fabricius and M. Sars, and that the 
species were distinguished from one another by the manner 
in which they were attached, and by the shape of the bla- 
stostyles. 

The form that has been most thoroughly examined 
British naturalists is Myriothela cocksii, which has a 
lamelliform expansion of the hydrorhiza, covered by a chi- 
tinous perisare, and a proximal part that may possibly be 
regarded as a hydrocaulust, upon which are the semi-- 
atrophied hydranths (blastostyles) while only one hydranth, 
the terminal one — which far surpasses the others in size 
— ås fully developed. M. plrygia on the other hand, has 
no hydrocaulus, no perisare, and only a feebly developed 
hydrorhiza. The entire colony is represented by a single, 
often enormously developed hydranth, on which the blasto- 
styles and the tentacles stand intermingled. 


by 


1 I have had no oportunity of examining this species myself, 


and cannot therefore make any decided statement as to its 
structure. 


Under Nordh.-Exp. er Myrothela-Arternes Antal for- 
øget, og en Sammenstilling af alle Arter giver det Indtryk, 
at M. cocksit danner der antyder, ad 
hvilken Vei en Coryme har kunnet udvikle sig til en Myr70- 
thela. Har man f. Ex. en Form som U. gigantea*, men for- 
grenet, istedenfor som denne at være solitær, saa kan man 
tænke sig Overgangen til M. cocksii skeet ved, at alle Hy- 
dranther paa en nær atrophieres, gaar over til at 
Blastostyler, medens den ene Hydranth kun staar i Ernæ- 
ringens Tjeneste. Disse Overgangsformer mangler imidler- 
tid fuldstændig, og jeg finder Spranget saa stort, og My- 
riothela-Arternes Eiendommeligheder saa sterkt udviklede, 


en Grænseform, 


ære 


at de bør staa som en egen Familie. 

Hincks's Sammenligning af Myriothela med en Kolon! 
af Hydractinia bringer den Tanke nær, at man hos Myri- 
othela har en Rhizocaulomdannelse, i Lighed med hvad 
man finder hos Perigomimus og Lafoöa, og at Blastosty- 
lerne udgaar fra Rhizocaulomet istedetfor som hos Hydrac- 
Hinia at udgaa fra denfkrybende Hydrorhiza. 

En nærmere Undersøgelse af Myriothelas Entoderm 
imidlertid vist, fordøiende Hulhed fortsætter 
uden Afbrydelse lige til dens Basis og at Strukturen er 
fuldstændig den samme ogsaa i den nederste Del, der bærer 


har at den 


Blastostylerne, og dette har bragt mig til at betragte det 
At Blastostylerne har sin 
Plads paa selve Hydranthen er en Eiendommelighed, som 
vi træffer endnu mere udpræget hos Tubulariderne, idet de 
her har sin Plads indenfor Kredsen af de proximale Ten- 
takler, og er omdannede i en saadan Grad, at man vanske- 


hele som en eneste Hydranth. 


lig vil erkjende dem som Blastostyler, hvis man ikke havde 
en Række af Mellemled der viser deres Oprindelse. 

G. O. Sars foreslaar, at den britiske Form skal be- 
holde navnet Cocksii, det Artsnavn, den fik af sin Opdager 
Vigurs. Senere (105, Anm.) foreslaar han ogsaa at stille 
de to oprindelige Arter i hver sin Slægt, Myriothela (Sars) 
og Spadix (Gosse), et Forslag, som jeg ved min foreløbige 
Meddelelse gav min Tilslutning. Efter den Tid har jeg 
imidlertid undersøgt et stort Materiale Hydroider og ved 
Betragtning af de Variationer, som forekommer indenfor 
Slægter af andre Familier, er jeg kommen til det Resultat, 
at forskjellen mellem de to Arter ikke er saa inderibende, 
at den berettiger deres Adskillelse i forskjellige Slægter. 
Blandt de Hydroider jeg har havt til Undersøgelse, findes 
mindst 4 nye Arter af Slægten, og vi har altsaa 
Fam. Myriothelidae representeret ved 1 Slægt, Myriothela, 
inden hvilken der kjendes 6 forskjellige Arter. 


18 Elg 


Fælles for disse Arter? er det, at de fuldstændig 
mangler Hydrocaulus, dermed ogsaa Perisare, og at Bla- 
stostylerne har sin Plads paa Hydranthens nederste Del. 
Deres Hydrorhiza optræder under tre forskjellige Former, 
enten 1) pladeformig udbredt paa Underlaget, med ehiti- 
nøst Overtræk, eller 2) som tentakelformige Heftetraade, 


" Ne Pag. 14, og Bonnevie , Neue norwegishe Hydroiden*, 1898. 


> Undt. muligens M. cocksii. 








During the N. 
has been greater, and through a comparison of all the 
species 1t seems, that M. cocksii stands as a transition-form, 


Atl. Exp. the number of species 


indicating the way in which a Coryne form has been able 
to develope into å Myriothela. If, for instance, we have a 
form like C.gigantea*, but ramified instead of being solitary 
as the latter is, we can imagine the hydranths but one being 
atrophied, and turning into blastostyles, while the one 
hydranth only acts in the service of nutrition. These tran- 
sition-forms, however, are altogether wanting, and I con- 
the to be so great, and the peculiarities of 
the Myriothela species so highly developed, that they ought 


sider break 
to stand as a separate family. 

Hincks's comparison ot Myriothela with a colony of 
Hydractinia suggests the thought tbat in Myrrothela we 
have a rhizocaulom formation similar to that found 
Perigomimus and Lafoéa, and that the blastostyles spring 
from the rhizocaulom instead of, as in Hydractinia, from 
the ereeping hydrorhiza. 


in 


A closer examination of Myriothela's endoderm, how- 
ever, has shown that the digestive cavity continues without 
interruptiou right to the base, and that the structure is 
exactly the same in the lower portion, which bears the 
blastostyles; and this has led me to consider the whole as 
a pecularity that we meet with in a yet more marked 
degree m the Tubularide. as there they are within the 
cirele of proximal tentacles, and are transformed to such 
an extent, that it would be difficult to recognise them as 
blastostyles. if there were not a series of intermediary 
lnmks which show their origin. 


Prof. G. 0. Sars suggests that the British form shall 
retain the name cocksii, the specific name it received from 
Subsequently (105, note). he suggests 
placing the two originally known species each in a separate 
genus, as Myriothela, Sars, and Spadix, Gosse, — a pro- 
posal I supported in my preliminary account (29) of some 
of the N. Atlan. Exp. species. 


its discoverer Vigurs. 


Since tbat time, however, 
I have examined a large number of hydroids, and on con- 
sidering the variations which oceur within genera of other 
families, I have come to the conelusion that the difference 
between the two species is not so important as to justify 
their division into different genera. Among the hydroids 
I have examined, there are at least 4 new species of the 
genus, and we have now, therefore, Fam. Myriothelidae, 
represented by 1 genus, Myriothela, in which 6 different 
species are known. 

As characteristics common to all these species? we 
have, first, the total absence of hydrocaulus. and with it 
the perisare, and second, that the blastostyles are situated 
on the lower portion of the hydranth. Their hydrorhiza 
makes its appearance in three different forms, 1) lammelli- 
formly expanded on the sub-stratum with a chitinous 


1 See p. 15, and Bonnevie ,.Neue norwegiseche Hydroiden*, 18989, 


? Except perhaps M. cocksii. 


der udgaar fra Hydranthens afrundede Basis, eller endelig 
3) rodformig tilspidset og besat med fine Heftetraade. De 
to første af disse Former for Hydrorhiza forudsætter et 
nogenlunde fast Underlag, medens de Arter, der har den 
tilspidsede Rod med tynde Heftetraade, sandsynligvis findes 
staaende i blød Sandbund. 


Hvad Myriothelas Struktur og Udvikling angaar, saa 
viser de — efter Allmans (16) og Korotneffs (72-—73) ind- 
Undersøgelser, — 


gaaende FEiendommeligheder. 


Disse Undersøgelser gjælder Arten M. cocksii, der i væsent- 


mange 


lige Punkter afviger fra de øvrige Arter, — saaledes ogsaa 
ved Besiddelsen af de eiendommelige ,elaspers* (Allman 
[16]), som spiller saa stor Rolle under denne Arts Udvik- 
ling, men som aldeles ikke forekommer hos de øvrige Arter 
— og Resultaterne kan derfor ikke uden videre betragtes 
som gjældende hele Slægten. 


Det Materiale, jeg har havt til min Raadighed, har 
ikke været egnet til histologiske Undersøgelser, og de Op- 
lysninger jeg kan give om Arternes finere Struktur, er der- 
for kun spredte og meget ufuldstændige. 


saa har den hos en Art, 


Hvad Ektodermen 


M. mitra, en meget eiendommelig Struktur, som jeg tid- 


angaar, 


ligere har omtalt (29), men uden at give nogen Afbildning 
af den. Ektodermen bestaar hos denne Art af to tydelig 
adskilte Lag, (Tab. V, Fig. 5 b), inderst et flercellet Lag, 
der kun farves svagt af Boraxkarmin, og udenfor dette sees 
et Lag af Cylinderepithelceller, der imidlertid ikke ligger 
parallelt med Støttelamellen, men som bugter sig ud og ind. 
Hydranthens Overflade dannes saaledes af en Mængde Ek- 
todermpapiller, saa tætstillede, at man ved en Betragtning 
af Dyret meget vanskelig vil opdage, at dets ydre Flade 
ikke er ganskejevn og glat. Jeg har ikke kunnet finde den 
samme Struktur hos nogen af de øvrige Arter (Fig 6 viser 
et Snit af M. phrygia); og det fortjener at bemerkes, at 
denne eiendommelige Struktur at Ektodermen forekommer 
hos en Art, der — i Modsætning til alle de øvrige Arter 
— fuldstændig mangler Bedækningen af Tentakler. 

Entodermen er overalt sterkt foldet og danner en 
Række tætstillede, langsganende Kamme, af 2—3 mm.s 
Høide, der rager ind i Hydranthens Hulrum. 

I Tentaklerne og speeielt i de Traade, hvormed nogle 
Arter fæster sig til Underlaget, har Støttelamellem naaet 
en ualmindelig Udvikling. Mod disses distale Ende tiltager 
den nemlig voldsomt i Tykkelse, saaat den danner en ehi- 
tinøs Plade mellem Tentakelens to Cellelag, der i Tykkelse 
overgaar Summen af disse (Tab. III, Fig. 5). 





Allmann har (16) givet en udførlig Fremstilling af 
Myriothelas Udviklingshistorie, og han er af den Opfatning, 
at Generationscellerne oprindelig skriver sig fra Entodermen. 

Korotneff var ogsaa først af samme Mening, og han 
udtaler (72): ,De store embryonale Celler, der findes ved 
Grunden af Blastostylernes Entoderm, ophober sig paa 
forskjellige Steder, deler sig, og danner en agglomeration; 
Kristine Bonnevie: 


Den norske Nordhavsexpedition. Hydroida. 





covering, or 2) in the form of tentaculate attaching fila- 


ments, springing from the rounded base of the hydranth, 
or 3) with a root-like point, beset with fine attaching fila- 
ments. The first two of these forms of hydrorhiza pre- 
suppose å somewhat firm sub-stratum, while the species 
with the pointed root and fine attaching filaments wiil 
probably be found on a soft sandy bottom. 

As regards the structure and development of Myrio- 
thela, it appears from Allman's (16) and Korotneff's (72, 
73) minute investigations that they present many peculia- 
rities. These investigations had reference to the species 
M. cocksii, which differs in some essential points from the 
other species, as, for instance, in the possession of the 
peculiar ,claspers* (Allman [16]), which play so great å 
part in the development of this species, but which are 
altogether absent in the other species. Their result cannot, 
therefore, as a matter of course be regarded as applicable 
to the whole genus. 

The collection that I have had at my disposal was 
not adapted to histological investigation, and whatever in- 
formation I ean give as to the more delicate structure of 
the species, is therefore only fragmentary and very in- 
complete. 

The ectoderm is in one species, M. mitra, of a very 
peculiar structure, as I have previously mentioned (29), 
but without giving any illustration of it. It consists of two 
distinet layers, (PI. V, fig. 3 b), the inner being a multi- 
tinged by borax-carmine, the 
The latter, 


cellular layer, only faintly 
outer, å layer of eylindrical epithelium cells. 


"however, does not lie parallel with the structureless lamella 
2 


but bends in and out. The surface of the hydranth is 
thus formed of a number of ectoderm papillæ, standing so 
close together that on looking at the animal, its external 
surface appears to be quite even and smooth. I have been 
unable to discover a similar structure in any of the other 
species (fig. 6 shows a section of M. phrygia), and it is 
worthy of remark that this peculiar structure of the ecto- 
derm oceurs in a species which, unlike all the other species, 


is entirely destitute of tentacles. 


The endoderm is wrinkled all over, forming a serried 
row of ridges, 2 or 3 mm. in height, projecting into the 
eavity of the hydranth. 

In the tentacles, and still more in the filaments with 
which some species attach themselves to the sub-stratum, 
the structureless lamella has attained an unusual degree 
of development, increasing enormously in thickness towards 
their distal end, so as to form between the two cell-layers 
of the tentacle a chitinous lamina which exceeds in thick- 
ness that of the two cell-layers combined (PI. III, fig. 5). 

Allman (16) has given a full account of the develop- 
ment of Myriothela, and he is of opinion that the genera- 
tive cells originate in the endoderm. 

Korotneff also shared this opinion at first, and says 
(72): ,The large embryonic cells found at the base of 
the endoderm of the blastostyles aceumulate in various 
places, divide and form an agglomeration, which, as it 


der, idet den skyver Ektodermen foran sig, danner en For- 
høining paa Overfladen*. Senere (73) har han dog forladt 
dette Standpunkt, da han ved nye Undersøgelser har fundet 
de tidligste Stadier af Gonoforernes Udvikling; og af disse 
hans Undersøgelser fremgaar det, at Generationscellerne 
hos Myriothelaz som hos Tubularidae, opstaar i Ektoder- 
men, og at Gonoforerne dannes under Anlæg af en Ekto- 
dermal ,.Glockenkern*. 

Som jeg nedenfor skal vise. bekræfter mine Resultater 
Korotneffs  Opfatning, og sandsynligvis har Allman ikke 
seet de tidligste Stadier af Udviklingen. 

Allmans og Korotneffs Udtalelser gjælder M. cocksii; 
men det ser ud, som om Udviklingen af Gonoforerne sker 
paa samme Maade hos alle Myr/othela-Arter. 


Ved Undersøgelse af fuldt udviklede Gonoforer vil 
man finde, at de fuldstændig ligner de pseudomedusoide 
Gonoforer, som ellers forekommer hos Slægten Lampra. 
Gonoforernes Væg dannes af kun to Oellelag, af hvilke 
det ene staar i Forbindelse med Blastostylens Ektoderm 
og det andet med dens Entoderm (Tab. IHT, Fig. Ge). 
Under den Forudsætning, at Gonoforerne hos Myriothela 
Natur de, 
Lampra, (hvis Udvikling jeg tidligere havde studeret, og som 
ligesom de almindelige medusoide Gonoforer anlægges ved 
Dannelse af ,,Glockenkern*), søgte jeg, paa Serier af Snit 
gjennem en stor Mængde Blastostyler, efter det allerførste 
Anlæg til Gonoforerne. Længe fandt jeg intet, der kunde 
støtte denne Opfatning, overalt fandtes en Ansamlimg af 
Generationsceller liggende 1 Entodermen og uden nogen 
Sammenhæng med Ektodermen, saaledes som ogsaa All- 
mans Afbildninger illustrerer Forholdet: men ved Under- 
søgelserne af meget unge Blastostyler, fandt jeg tilslut flere 
Exempler paa, at det tidligste Anlæg af Gonoforerne sker 
ved Dannelsen af en ,Glockenkern*, og at altsan Genera- 
tionselementerne hos Myriothela som hos Tubulariderne 
har sin Oprindelse i Ektodermen. Efter min Opfatning 
sker Dannelsen af Gonoforer paa følgende Maade: 

Paa det Sted, hvor en Gonofor skal anlægees, bugter 
Støttelamellen og Entodermen sig noget ud, idet den sam- 
tidig aftager i Tykkelse og Fasthed. Ektodermen, som 
overalt paa Blastostylerne er meget tyk og kompakt, giver 
kun lidet efter for det fra Entodermen øvede Tryk, og paa 
Blastostylernes Overflade ser man endnu længe intet Spor 
af Forandring (Tab. IIT, Fig. 6a). 


igrunden er af samme som der findes hos 


Ved Toppen af Entodermforhøiningen, hvor Støtte- 
lamellen er tyndest, sker nu en Indvandring af Ektoderm- 
celler i Entodermen (Dannelsen af ,Glockenkern*), men 
paa samme Maade som hos de pseudomedusoide Gonoforer 
(se ovenfor side 18) løsner disse Celler sig helt fra For- 
bindelsen med Ektodermen og hele Cellehoben vandrer ind 
i Entodermen, hvor den findes liggende som Allmans 
»gonogenetic chamber*, og har givet Grund til den Op- 
fatning, at disse Celler egentlig er Entodermceller (Tab. 
IIT, Fig. 6 b-d). 


pushes the ectoderm before it, produces an elevation on 
the surface*. NSubsequently (73), however, he forsakes this 
standpoint, having discovered, upon fresh investigations, 
the earliest stages in the development of the gonophores. 
It appears from these investigations, that the generative 
cells im Myriothela, as m Tubularidæ, originate in the 
ectoderm, and that the gonophores are formed during the 
formation of an ectodermal ,glockenkern". 

The results of my investigations, as I shall show later 
on, confirm XKorotneff's view. Allman has probably not 
seen the earliest stages in the development. 

The remarks of Allman and Korotneff have reference 
to M. cocksii, but it seems as if the development of the 
gonophores takes place in the same manner in all species 
of Myriothela. 

An examination of fully-developed gonophores will 
show that they bear a perfect resemblance to the pseudo- 
The wall of 
the gonophores is formed of only two cell-layers, one of 
which is connected with the ectoderm, and the other with 
the endoderm of the blastostyle (Pl. III, fig. Ge). — Upon 
the supposition that the «onophores in Myriotheld are 


medusoid gonophores of the genus Lampra. 


really of the same nature as those in Lampra, (whose deve- 
lopment I had previously studied, and which, like the ordi- 
nary medusoid gonophores, commence with the formation 
of the ,glockenkern*), I sought, in series of sections through 
a large number of blastostyles, for this earliest rudiment 
For a long time I could find nothing 
to support this view; there were always aeccumulations of 


of the gonophores. 


generative cells lving in the endoderm, and quite uncon- 
nected with the ectoderm, just as Allman's illustrations 
show. But on examining very. young blastostyles. I at last 
of the of the earliest 
rudiment of the gonophores through å ,gloekenkern*, and 
that thus the generative products mm Myriothela, as in Tu- 
bularidæ, originate in the ectoderm. The formation of the 
gonophores takes place, in my opinion, in the following 


found several instances formation 


manner: 

At the place where a gonophore is to be formed, 
the structureless lamella and endoderm bulge out, at the 
same time decreasing mm thickness and firmness. The ecto- 
derm, which all over the blastostyles is very thick and 
compact, . vields only slight to the pressure exerted upon 
it by the endoderm; and for a long time no trace of a 
change is discernible in the surface of the blastostyles 
(Pl. IT, Fig. 63). 

At the top of the endodermal elevation, where the 
struetureless lamella is thinnest. an in-wandering of ecto- 
dermal cells takes place (formation of the ,glockenkern*), 
but, as in the pseudo medusoid gonophores (vide p. 18), 
these cells become completely detached from the ectoderm. 
and the whole cell-mass wanders into the endoderm, where 
it is found lyimg as Allman's ,gonogenetic chamber*, and 
has given ground to the belief that these cells are in rea- 
lity endoderm cells (P1. III, fig. b-d). 


dette ofte 


først naar det har naaet næsten sin fulde Udvikling, for- 


Eftersom nu (Gonoforanlæg voxer, men 
maar det at trænge sig ud mod Overfladen af det mægtige 
Ektodermlag, idet det stadig skyver et Lag Ektodermeceller 
foran sig, — det Lag, der sammen med Ektodermen senere 
danner Gonoforens Væg (Tab. IT, Fig. Ge). 

Under Anlægget af .,.Glockenkern* sees ofte et Hul- 
rum mellm de indvandrende Ektodermeeller; men da jeg 
aldrig har kunnet finde noget saadant paa de senere Sta- 
dier af Gonoforernes Udvikling, anser jeg det ikke for 
sandsynligt, at dette Hulrum er af nogen blivende Betyd- 
ning. 

Hos IJMyriothela minuta, 
der har et begrændset Antal Gonoforer paa hver Blastostyl, 


og ogsaa hos andre Arter, 


anlægges vistnok foruden disse, endel flere Gonoforer, der 
imidlertid hæmmes i sin Udvikling. Man kan saaledes paa 
Snit se Combinationer af Celler og Cellelag, der fuldstæn- 
dig svarer til dem, som forekommer under Gonofordannel- 
sen, men hvor Støttelamellen mellem de forskjellige Lag 
er fortykket og i hvilke Glockenkerneellerne ikke paa nogen 
Maade er omdannet. 

Som jeg nævnte i min foreløbige Meddelelse, findes 
der foruden de nedenfor nævnte Arter at Myriothela, og- 
saa endel Brudstykker og nogle medtagne Exemplarer, som 
jeg ikke finder det rimeligt at beskrive, da en saadan Be- 
skrivelse vilde blive meget mangelfuld og bare bringe vild- 
rede 1 Systematiken. dJeg har dog afbildet dem saavidt 
mulig nøiagtig efter den Tilstand, hvori jeg har seet dem, 
og kanske vil det ved senere Undersøgelser blive muligt at 
bringe hver af dem paa sin rette Plads. Det ser ud, som 
om visse Dele af dem har været udsat for Indtørring, idet 
hele Hydranthen paa sine Steder smalner af til en fin 
Streng. Paa en Hydranth (Tab. III, Fig. 3) sees som en 
liden Knop, der udgaar fra Siden af den nær ved Munden. 
Dette er vistnok en abnorm Damnelse (Fig. 3a viser et Snit 
gjennem den), og kanske skyldes den en eller anden Parasit. 


Myriothela phrygia, Fabr. 
(Tab. IV, Fig. 5). 


Polypen cylinder- eller svagt kølle- 
fæstet ved fine Traade til Under- 

Paa den nederste !/; sidder en 
hele Resten af Polypen er dækket 
med smaa Tentakler. Diameteren ved 
Basis størt, medens Polypens smaleste Del findes lige oven- 
for Blastostylerne. —Blastostylerne er forholdsvis korte, og 
har smaa, kølleformede Tentakler i sin distale Ende. 


Trophosome. 
formet, 4—40 em. høi, 
laget. Ingen Perisarc. 
hel Del Blastostyler, og 


kølleformede er 


Gonosome.  Pseudomedusoide (Gonoforer, siddende 
paa Blastostylerne, over hele disses Overflade (Han). eller 
eller kun ? diametralt modsat nær Blastostylernes distale 


Ende (Hun). 


Som jeg nævnte i min foreløbige Meddelelse (29) er 
der fra Nordh.-Exp. medbragt Brudstykker af en kolosal 
Myriothela, der heldigvis blev afbildet af G. 0. Sars under 


ro) 


Ot 


As this gonophore rudiment grows, but often not 
until it has almost reached maturity, it suceeeds in foreing 
its out towards the surface of the thick ectodermal 
layer, always pushing before it a layer of endodermal cells, 


Way 


the layer which, together with the ectoderm, subsequently 
forms the wall of the gonophores (Tab. III, fig. 6e). 

During the formation of the ,glockenkern*, a lumen 
is often visible between the in-wandering ectoderm cells. 
but as I have never been able to find anything of the 
kind in the later stages of the gonophore's development, I 
do not think it likely that this lumen is of any permanent 
importance. 

In Myriothela minuta, and other species with a limited 
number of gonophores on each blastostyle, a few more 
gonophores are indeed formed, but they are checked in 
their development. In sections, combinations of cells and 
cellular layers may be seen, resembling perfectly those 
found during the formation of the gonophores, but with 
the structureless lamella between the various layers thicke- 
ned, and the glockenkern cells in no way transformed. 

As I stated in my preliminary communication, there 
are, besides the above-named species of Jyriothela, a few 
fragments and some damaged specimens, wluch I do not 
consider worthy of deseription, as such description would 
be very imperfect, and calculated only to bring confusion 
into the systematisation. I have, however drawn them as 
accurately as possible in the condition in which I saw 
them; and it will perhaps be possible, by the aid of sub- 
sequent investigations, to give each of them its proper 
place. Some portions of them appear to have been sub- 
jected to shrinking, as the entire hydranth, in some in- 
stances, tapers off to a fine thread. On one hydranth 
(Pl. III, fig. 3), a little bud is seen, projecting from its 
side, near the mouth. This must be an abnormal forma- 
tion (tig. 3a shows a section through it), perhaps due to 
some parasite or other 


Myriothela phrygia, Fabr. 
(BAIV Jted5): 


Trophosome. —Polyp eylindrical. or slightly clavate, 
from 4 to 40 cm. high, attached by fine filaments to the 
sub-stratum. No perisare. On the polyp's lowest fifth 
are 'a number of blastostyles, the remainder being covered 
with small clavate tentacles. The diameter is greatest at 
the base, while the narrowest part is immediately above 
the blastostyles; the latter are comparatively short, and 
have small elavate tentacles at their distal end. 

Gonosome. Pseudo-medusoid zonophores sessile upon 
the blastostyles, either covering their entire surface (male), 
or only 2, diametrically opposite to one another, near the 
distal end of the blastostyles (female). 

As I mentioned in my preliminary 


y account (29), 
fragments of an enormous Myriothela were brought back by 
the N. Atl. Exp., drawings having fortunately been made 
of it while still entire, by G. 0. Sars during the expedi- 
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Expeditionen, medens den endnu var hel, og denne Art 
skiller sig. saavidt jeg kan se, i intet Punkt fra M. Sars's 
Beskrivelse af M. phrygia, — kun er den langt større end 
denne. Dens Høide er mellem 30 og 40 cm., dens Dia- 
meter ved Basis 15—20 mm., ovenfor Blastostylerne 6—8 
mm., og i den distale Ende 10—12 mm. 
ovale af Form, har en Længde af 8—10 mm. og deres 
største Bredde er ca. 5 mm. 


Larverne, der er 


Muligens vil det ved senere Undersøgelser, — mere 
indgaaende end dem, jeg har kunnet anstille paa de løs- 
revne Dele af Dyret, som er opbevarede — vise sig, at 
Nordh.-Exp. Exemplarer representerer en ny Art, men 
foreløbig henfører jeg dem til den tidligere kjendte Art, 
M. phrygia. 

Findested. Nt. 303. 


Myriothela gigantea, n. sp. 
(Tab. IV, Fig. 1). 


Foreløbig Beskrivelse. Bonnevie (29). 


Trophosome. Polypen, der er ca. 30 em. lang, er 
noget opsvulmet ved Basis — Diameter 7-—10 mm. — og 
smalner jevnt af mod den distale Ende. MHydrorhiza til- 
spidset, med Heftetraade. Kolleformede Tentakler dækker 
Polypens distale Halvdel, medens Blastostyler findes spredt 
over den proximale. Disse er i den distale Ende forsynede 
med rudimentære kølleformede Tentakler. 

Gonosme. Pseudomedusoide Gonoforer siddende paa 
Blastostylerne, der hos Hun-Individer er lange og tynde 
(10—12 mm.) med en eller to Gonoforer, medens de hos 
Individer af Han-Kjøn kun har en Længde af 6—7 mm. 
og er helt dækkede med Gonoforer. 

Denne Art skiller sig fra M. phrygia ved sin spidse 
Hydrorhiza, og ogsaa derved at Blastostylerne sidder meget 
aabent fordelt over hele den proximale Halvdel af Polypen, 
medens de hos nævnte Art findes tæt sammenstillede paa 
den nederste 1/5. 

Findested. 305. 


Myriothela mitra, n. sp. 
(Tab. IV, Fig: 3). 


Foreløbig Beskrivelse, Bonnevie (29). 


Trophosome. Polypen er ca. 5 cm. høi, kegleformig 
tilspidset — Diameter ved Basis 10 mm., ved Toppen 
1—2 mm. —Hydrorhiza tilspidset, 1—2 cm. lang, med 
Heftetraade. Ingen Tentakler. Blastostyler kegleformige, 


med noget bøiet Spids, der bærer en Del kølleformede 
"Ventakler. 
Pseudomedusoide Gonoforer 
spredt over Blastostylerne. 

Denne Art er meget skarpt adskilt fra de øvrige 
kjendte Arter; men skjønt Hydranthen er fuldstændig nøgen, 


Gonosome. siddende, 


tion. As far as I can see, this species differs in no re- 
spect from that described by M. Sars as M. phrygia, 
except in its far greater size. Its height is between 30 
and 40 em.. its diameter at the base from 15 to 20 mm., 
above the blastostyles from 6 to 8 mm., and at the distal 
end from 10 to 12 mm. The larvæ, which are oval in 
form, have a length of from 8 to 10 mm., and their 
greatest breadth is about 5 mm. 

It is possible that subsequent investigations, more 
minute than those which I have been able to prosecute 
with only the fragments of the animal that have been 
preserved, will show that the N. Atlan. Exp. specimens 
represent a new species; but at present I will refer them 
to the previously known species, M. phrygid. 


Locality. Station 303. 


Myriothela gigantea, n. sp. 
(BI. IV, fig. 1). 


Preliminary description, Bonnevie (29). 


Trophosome. The polyp, which is about 30 cm. 
long is somewhat swollen at the base, where the diameter 
is from 7 to 10 mm., and tapers gradually towards the 
distal end. 
Clavate tentacles cover the distal half of the polyp, the 
blastostyles being scattered over the proximal part, and 
furnished at their distal end with rudimentary clavate ten- 


Hydrorhiza pointed, with attaching filaments. 


tacles. 
Gonosome. 

the blastostyles, which in females are long and thin (10—20 

mm.), with one or two gonophores; while in male speci- 


Pseudomedusoid Gonophores sessile upon 


mens, they «re only 6 or 7 mm. in length and completely 
covered with xonophores. 

This species differs from M. phrygia in its pointed 
hydrorhiza and in the scanty distribution of the blasto- 
styles over the whole of the proximal half of the polyp, 
whereas in the above-named species, they are erowded 
together upon the lowest fifth. 


Locality. Station 303. 


Myriothela mitra, n. sp. 
(PI. VI, fig. 3). 


Preliminary deseription, Bonnevie (29). 


Trophosome. —Polyp about 5 em. high, conically 
pointed, diameter at the base 10 mm., at the top, from 1 
No tentacles.  Bla- 
stostyles conical, with somewhat curving point, bearing a 


to 2 mm., with attaching filaments. 


few elavate tentacles. 
Gonosome. 
blastostyles. 
This species is very distinctly separated from the 
other known species; but although the hydranth is com- 
pletely naked and without a trace of tentacles, its entire 


Gonophores sessile, scattered over the 
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"8 PTAEBTO 'Uv 


for- 
De 
den 


uden Spor af Tentakler, tyder dog hele dens Bygning 
resten paa, at den hører til samme Slægt som disse. 
kegleformige Blastostyler sidder tæt sammenpakket paa 
nederste ls af Hydranthen og giver den et meget eien- 
dommeligt Udseende. 


Findested. St. 40. 


Fam. Clavidae. 


Hydranther spindelformige; Tentakler traadformige, 


spredt over hele Hydranthen. 


Fam. Boungainvillidae. 


Hydranther spindelformige; Tentakler traadformede, 


stillet i en eller flere tætstillede Kredse. 


Familie til Clavidae 
og lader den danne Slægten Hydractinia. I dette Skridt 
kan jeg ikke følge ham, da han efter min Opfatning ber 
benytter en anden Maalestok for Slægtsinddelingen, end 
ellers i systemet, og da jeg finder Grupperne inden denne 
Familie lige san skarpt karakteriserede som f. Eks. de for- 


Schneider henfører hele denne 


skjellige Genera inden Familien Cumpanularidae. 








(Gonoforernes 


Te Genera 
Stilling 


Koloniens Form 





Kybende Stolo, | Spredt over Stolo 


eller og Perigonimus 
Rhizocaulom Rhizocaulom 














Samlede 
paa enkelte Bougainvillia 
Hydranthers Stilke 
Forgrenet 
Hydrocaulus 
Dicoryne 
Paa 
Blastostyler, 
der udgaar fra 
Krybende Stolo; stolo og 
de tætliggende Hydrocaulus 
Tuber danner en Hydractinia 


Plade dækket af 
Coenosark 
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structure in other respeets implies that it belongs to the 
same genus. The conical blastostyles are crowded together 
upon the lowest third of the hydranth, and give it å very 
eharactoristic appearance. 


Locality. Station 40. 


Fam. Clavidae. 


Hydranths spindled-shaped; tentacles filiform, scuttered 


all over the hydranth. 


Fam. Boungainvillidae. 


Hydranths spindled-shaped; tentacles filiform, closeliy 


set in one or more circles. 


Schneider refers the whole of this family to Clavidae, 
and allows it to form the genus Hydractinia. I cannot 
agree with him in this step, as, in my opinion, he here 
makes use of another standard for the generic division 
than the one employed elsewhere in the system, and as I 
consider the groups in this family to be quite as clearly 
characterised as, for instance, the different genera in the 
family Campanularidæ. 


Position 


p * eolony . sener: 
Form of colony | 4 gonophores Genera 


. Å Scattered 
Creeping: stolon, - 











to. ElE over stolon and Perigonimus 
E Te rhizocaulom 
Clustered on 
a few Bougainvillia 
hydranth stalks 
Ramified 
hydrocaulus 
Or Dicoryne 
blastostyles 
springing from 
Creeping stolon: de 
the thiekly lying Enes 
tubes forming å : SOE Hydractinia 


plate covered by 
coenosarc 





Gen. Perigonimus, M. Sars. * 


Syn.: Rhizoragium, M. Sars. 
Trophosome. Hydranther spindelformige med traad- 
formige Tentakler — tilnærmelsesvis i en Kreds omkring 


Hydranthens tykkeste Parti — siddende eller fæstet ved 
en kortere eller længere Stilk til krybende Hydrorhiza 
eller opretstaaende Rhizocaulom. 

Gonosome. Medusoide Gonoforer sidder i Enden af 
egne Stilke, der udgaar fra Hydrorhiza, Rhizocaulom eller 
Hydrocaulus. 

Dannelsen af Rhizocaulom, der er paavist af Schneider 
hos Arter af Slægten Lafoéu, viser sig i sin enkleste Form 
og meget tydeligt hos to norske Arter af Slægten Perigo- 
nimus, nemlig hos P. muscoides, M. Sars og hos P. sarsii, 
n. Sp. og en begyndende og meget illustrerende Rhizocau- 
lomdannelse man af og til ogsaa hos P. roseus, M. 
Sars. Denne Art optræder n/æsten altid med en krybende 


Hydrorhiza, udbredt over Stilke af T. indivisa og andre 


Ser 


Ting; men jeg har havt Anledning til at se, hvorledes flere 
Rør af denne krybende Stolo, hvis de paa en eller anden 
Maade mister sit Underlag, kan slutte sig sammen og saa 
at sige krybe henad hverandre. Medens det kun er und- 
tagelsesvis, at saadanne Dannelser forekommer hos P. roses, 
er det hos P. muscoides og P. sarsit det normale Forhold. 
Naar man betragter Kolonier af disse Arter, er det strax 
paafaldende. hvad Schneider ogsaa har gjort opmerksom 
paa for Lafodas vedkommende, at Forgreningen ikke sker 
efter nogensomhelst Lov, Grenene udgaar ikke i noget 
Afhængighedsforhold til Hydranther, deres Udgangsvinkler 
varierer umaadelig, hos P. sarsii sees ingen Hydranth i 
Enden af Grenene, men spredt uden nogensomhelst Regel- 
mæssighed over hele Kolonien. En saadan Mangel paa 
Lovmæssighed i Forgreningen existerer ikke hos nogen 
Hydroide med almindelig udviklet Hydrocaulus og jeg finder 
intet naturstridigt i den Tanke, at disse Kolonier er op- 
staaet ved at forskjellige Rør af Hydrorhiza har sluttet 
sig sammen, paa samme Maade som vi saa det hos P. 
roseus, og saaledes har dannet et opretstaaende Rhizocau- 
lom, i Lighed med det, som Schneider har paavist hos 


Lafoéa. ? 


Perigonimus repens, Wright. 


Trophosome. Hydrocaulus svagt forgrenet, 3—6 mm. 
høi, stiger op fra en retieular krybende Hydrorhiza.  Peri- 
sare blød, rynket, udvides distalt til et Bæger, der om- 
slutter Hydranthens nederste Del. * Hydranthen har 4+—12 
Tentakler, der holdes vexelvis rettet op og ned. 

Gonosome. Gonoforer næsten siddende paa Hydro- 
caulus, udvikler sig: til fri Meduser, med 4 Radialkanaler 
og 4 Tentakler, af hvilke to diametralt modsatte er længer 
end de to andre. 

Findested. En ganske liden Koloni af denne Art 
blev funden sammen med Plumularia rubra paa St. 10. 


Den norske Nordhavsexpedition. Kristine Bonnevie. Hydroida. 


41 


Gen. Perigonimus, M. Sars. 


Syn.: Rhizoragium, M. Sars. 
Trophosome. Hydranths spindle-shaped with filiform 
tentacles ranged approximately in a cirele round the 


thickest part of the hydranth, sessile or attached by a 
stem of varying length to the ereeping hydrorhiza, or erect 
rhizocaulom. 
Gonosome. 
small stems, attached to hydrorhiza, rhizocaulum or hydro- 


Medusoid gonophores at the ends of 


caulus. 

The formation of the rhizocaulom, as pointed out by 
Schneider im species of the genus Lafoéa, appears in its 
simplest form and very distinctly, in two Norwegian spe- 
eies of the genus Perigonimus, viz. P. muscoides, M. Sars, 
and P. sarstt, n. sp. and the commencement of a very 
typical example of rhizoeaulom formation is also seen now 
This species appears 
almost always with a ereeping hydrorhiza, spread over 
stems of T. indivisa and other things: but I have observed 
how several tubes of this ereeping stolon, if in some way 
or other they lose their sub-stratum, may join together 
Whereas the 
oceurrence of such formations is only exceptional in P. 
roseus, it is the normal condition in P. muscoides and P. 
Observation of the colonies of these species imme- 
diately shows — as Schneider, too, has pointed out with 
reference to Lafoéa — that the ramification takes place 
according to no law of any kind, that the branches do 
not branch out in any dependent relation to tbe hydranths, 
that their branching angles are exceedingly variable, and 
— in P. sarsit — that there is no hydranth at the end 
of the branches, but that they are scattered entirely without 
An absence of all con- 


and again in P. roseus, M. Sars. 


and, as it were, cereep on one another. 


sarsii. 


regularity over the whole colony. 
formity to law in the ramification such as this does not 
exist in any bydroid with an ordinarily developed hydro- 
caulus, and I see nothing contrary to nature in the thought 
that these colonies have originated in the union of several 
hydrorhiza tubes, as we see 1t in P. roseus, and have thus 
formed an erect rhizocaulom, similar to that pointed out 
by Schneider im Lafoéa. 


Perigonimus repens, Wright. 


Trophosome. Hydrocaulus slightly ramified, from 3 
to 6 mm. high, rises from a retieulate creeping hydrorhiza. 
Perisarce soft, wrinkled, expanding distally into a calyx 
surrounding the lower portion of the hydranth. The latter 
has from 4 to 12 tentacles, turned alternately up and down. 

Gonosome. he gonophores are almost sessile on 
the hydrocaulus, and develope into free medusæ, with 4 
radial eanals and 4 tentacles, two of which, diametrically 
opposite to one another, are longer than the other two. 

Locality. Å very small colony of this species was 
found togetber with Plmularia rubra at Station 10. 
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Perigonimus abyssi, G. 0. Sars. 


Trophosome. Hydrorhiza reticulær, krybende: Hy- 
drocaulus opret, ugrenet, 1—2 mm. høi, dækket af en blød 
rynket Perisarc, der omslutter Hydranthens nederste Del. 
Disse har 5—8 Tentakler. 

Gonophorer udgaar fra Hydrocaulus eller 
Hydrorhiza, udvikler sig sandsynligvis til fri Meduser. 


Gonosome. 


Findested. 
tion 325. 


Fundet paa Nucula tumidula ved Sta- 


Gen. Hydractinia 


kommer efter sin Diagnose til at omfatte de tidligere Fami- 
lier Hydractinidae og Podocorynidae, der kun adskilte sig 
ved Gonoforernes Udviklingsgrad. 


Hydractinia allmanii, n. sp. 
(Mab/A5 Fio: 1). 
Foreløbig Beskrivelse, Bonnevie (29). 
mm. høie, med 


flere tætstillede 
mm.) med rudimentære 


Trophosome. — Hydranther G—7 
mange Tentakler (Antallet 
Kredse. 
Tentakler. 
Gonosome. 


varierer) 1 


Blastostyler smaa (ca. !/» 


Fastsiddende Gonoforer med 4 Radial- 
kanaler, som Regel to ligeoverfor hinanden paa hver Bla- 
stostyl, og 

Som 
denne Art, sammen med den nedenfor beskrevne H. ornata 
et Mellemled mellem de tidligere kjendte Arter af Hydrac- 
timia og Podocoryne, idet deres Gonoforer er udstyret med 


disse to paa meget forskjelligt Udviklingstrin. 
jeg nævnte i min foreløbige Meddelelse danner 


Radialkanaler uden at de dog nogensinde udvikler sig til 
fri Meduser. Det viser sig saaledes ogsaa her, at der 
intet sprang er mellem de Arter, der har de simpleste 


fastsiddende Gonoforer og saadanne, hvis Gonoforer bliver 
til fri Meduser, 
ligesom indenfor saamange andre Hydroideslægter, har en 
hel sammenhængende Kjæde af Arter, hvis Gonoforer naar 


men at man inden Slægten Hydractinia, 


de forskjellige Udviklingstrin mellem de nævnte Yder- 
punkter. 
Findested. St. 137, 312. 
Hydractinia ornata, n». sp. 
(Tab. I, Fig. 2). 
Foreløbig Beskrivelse, Bonnevie (29). 
Trophosome. Hydranther ca. 10 mm. lange, med 


ca. 12 Tentakler. Blastostyler meget smaa og med rudi- 


mentære Tentakler. 


Perigonimus abyssi, G. 0. Sars. 


Trophosome. Hydrorhiza reticulate, ereeping; hydro- 
caulus erect, unramified, from I to 2 mm. high, covered 
by a soft, wrinkled perisare, which surrounds the lower 
part of the bydranths. These have from 5 to 8 tentaeles. 

Gonosome. The gonophores rise from the hydro- 
eaulus or hydrorhiza, and probably develope into free 
medusæ. 

Locality. 
tion 325. 


Found upon Nucula tumidula, at Sta- 


Gen. Hydractinia. 


This genus, according to its definition, will embrace 
the earlier families, Hydractinidæ and Podocorymidæ, which 
differed only in the degree of development to which the 
gonophores attaimed. 


Hydractinia allmanii, n. sp. 
(PI. I, fig. 1). 


Preliminary description, Bonnevie (29). 


Trophosome. 
numerous tentacles (number variable) in several eireles set 


Hydranths 6 or 7 mm. high, with 


close together. Blastostyles small (about */. mm.) with 
rudimentary tentacles. 
Gonosome. Fixed gonophores with 4 radial canals, 


two, as a rule, upon each blastostyle, opposite one another, 


and at very different stages of development. 


As I7mentioned in my prelimmary communication, 
this species. with Æ. ornata, deseribed below, forms an 
intermediary link between the previously known species of 
Hydractinia and Podocoryne, their gonophores being fur- 
nished with radial canals, and yet never developing into 
free It appears here too, that there is no gap 
between the species with the simplest fixed gonophores, 


medusæ. 


and those whose gonophores turn into free medusæ; in 
the genus Hydractinia, as in So many other hydroid genera, 
there is a connected chain of species, whose gonophores 
attain the various stages of development between the above 
extremes. 

137, 312. 


Locality. tations 


Hydractinia ornata, n. sp. 
Pl. I tgd 2): 


Preliminary description, Bonnevie (29). 


Hydranths about 10 mm. long, with 


Blastostyles very small, and with rudi- 


Trophosome. 
about 12 tentacles. 
mentary tentacles. 


485 


Gonosome. Fastsiddende Gonoforer, 1—2 mm. lange, 
med 4 Radialkanaler, der udenpaa viser sig som mørke- 
brune Linier; disse løber sammen mod den distale Ende i 
et firkantet Skjold, som i sin Midte bærer en hvid Teg- 
ning, som af et Firkløverblad. Gonoforerne sidder kun 
en paa hver Blastostyl, og disse, hvis Størrelse er forsvin- 
dende ligeoverfor Gonoforernes, er sterkt bøiede, saa at 
Gonoforerne faar en opret Stilling. 


Hydranthernes Størrelse og Gonoforernes eiendomme- 


lige Udseende — dens Tegninger kan saavidt sees med 
blotte Øine — gjør denne Art let kjendelig. Da Blasto- 


stylerne er saa smaa og samtidig bøiede, saa at Gonofo- 
rernes Stilling blir opret, ser det ved en overfladisk Under- 
søgelse af Kolonien ud, som om Gonoforerne udgaar fra selve 
Hydrorhiza. Alle Individer i Koloni er af samme 
Jeg har kun havt Anledning til at undersøge en 


en 
Kjøn. 
Koloni af Hunkjøn, og her kan man allerede udvendig og 
med svag Forstørrelse se Æggene gjennem Gonoforvæggen. 
som en regelmæssig Mosaik af 6-sidede Polygoner. 


Findested. St. 270. 


Hydractinia minuta, n. sp. 
(Tab. I, Fig. 3). 


Foreløbig Beskrivelse, Bonnevie (29). 


Trophosome. Hydranther 1—2 mm. høie, med ea. 
12 Tentakler, der er 2—3 mm. lange. 
usynlige og uden Spor af Tentakler. 

Gonosome. —Fuastsiddende Gonoforer Radial- 
kanaler, sidder 3—5 i en Kreds om den forsvindende Bla- 
stostyl. Ca. 6 Æg udvikles i hver Gonofor. 

Denne lille Art, der nærmest ligner MH. 
Bonnevie, og som sammen med denne representerer Slægtens 
mindste Arter, udmerker sig ved den fuldstændige Atrofi 
at de gonoforbærende Hydranther. 

Findested. (Spitsbergen) St. 374. 


Blastostyler næsten 


uden 


humilis 


Fam. Eudendridae. 


Hydranther med kølleformet Proboscis, sterkt udvidede 
i den proæimale Del, der bærer en Kreds traadformige 
Tentakler. 


Paa Grund af Hydranthens Form saavel som Gono- 
forernes eiendommelige Udvikling har Schneider atter stillet 
Slægten Eudendrim i en egen Familie, efterat Levinsen 
havde sat den ind under Fam. Bougainvillidae, og jeg er 
enig med ham i, at Slægten bør indtage en Særstilling i 
Systemet. 

Gonoforerne er ikke Medusoide; de har en meget 
enkel Bygning og kunde passende beholde den af Allman 
indførte Betegnelse ,simple Sporosacs*. 


Gonosome. Fixed gonophores, 1—2 mm. long, with 
4 radial canals, that appear, from the outside, as dark 
brown lines running together towards the distal end, and 
forming a square schield, in the middle of which there is 
a white figure like å quatrefoil. 
phore on each blastostyle, and the blastostyles, whose size 
Is infinitesimal as compared with that of the gonophores, 
are very much bent, thus giving the gonophores an erect 


There is only one gono- 


position. 

The size of the hydranths, and the characteristic 
appearance of the gonophores (the markings on them are 
barely visible to the naked eye) cause this species to be 
From the faet of the blastostyles being 
so small, and at the same time so bent that the position 


easily recognisable. 


of the gonophores becomes erect, it appears, on å super- 
ficial examination, as if the gonophores arose from the 
hydrorhiza itself. 
The only colony I have had the opportunity 
of examining was one of females; and from without, when 
slightly magnified, the eggs might be seen through the 
wall of the gonophore, like a regular mosaic of hexagons. 
Locality. Ntation 270. 


All the persons in a eolony are of the 


same sex. 


Hydractinia minuta, n. sp. 
(P1. I, fig. 3). 


Preliminary description, Bonnevie (29). 


Hydranths 1—2 mm. high, with about 


Trophosome. 
3 Blastostyles almost 


12 tentacles, 2 or 3 
invisible, and without tentacles. 


mm. 1n length. 


Gonosome. 
from 3 to 5 in circle round the inconspicuous blastostyles. 
About 6 eggs develope in each gonophore. 

This little species, which prineipally resembles H. 
humilis Bonnevie, and, with it, represents the smallest 


Fixed gonophores without radial canals, 


species of the genus, is distinguished by the complete 
atrophy of the gonophorebearing hydranths. 
Locality. (Spitzbergen) Station 374. 


Fam. Budendridae. 


Hydranths with clavate proboscis, greatly expanded in 
the proximal part, which bears a circle of filiform tentacles. 


On account of the form of the hydranth, and the 
peculiar development of the gonophores, Schneider 
again placed the genus Fudendrium in a family of its own. 
after Levinsen had placed it in the family Boungainvillidae. 
I agree with him in considering that the genus oceupies a 
peculiar position in the system. 

The gonophores are not medusoid. 


has 


They are of a 
very simple structure, and might very well retain the de- 
signation introduced by Allmann of ,simple sporosaes* 
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Eudendrium rameum, Pallas. 


Trophosome. Hydrocaulus sammensat, 7—20 em. 
høi; Forgrening fuldstændig uregelmæssig. Hydranthbærende 
Grene er enkle, med Ringe ved Udgangspunkt og af og 
til ellers. Hydrantherne er store med ca. 20 Tentakler. 

Gonosome. Han: (Gonoforerne har som Regel 2 
Kamre og udgaar radiært omkring ikke atrophierede Hy- 
drantber. — Hun: 
nedenfor ikke atrophierede Hydranther. 

Et Exemplar af denne Art er den eneste Represen- 
tant for Fam. Eudendridae, som blev funden under Nordh.- 
Exp. Kolonien er af Hunkjøn, og ca. 12 cm. høi. 


Pæreformede, sidder spredt over og 


Findested. St. 315. 


Monobrachium parasiticum, Mereschkowsky. 
(Tab. III, Fig. 9). 
84, 120. 


Hydrorhiza danner et tæt Netværk af 
Hy- 
drocaulus rudimentær. Hydranth eylindrisk, 1—2 mm. høi, 
med 1 Tentakel, der sidder et Stykke nedenfor Munden, 
og hvis Længde er 5—5 mm. Nær Hydranthens distale 
Ende — ovenfor Tentakelens Udspring — findes en Ring 
af Nesleceller. 

Gonosome. Medusoide Gonoforer udgaar fra Hydro- 
rhiza, fæstet ved en kort Stilk. De er betydelig større 
end Hydranthen (2—3 mm. høie og 1—2 mm. brede i 
den distale Ende), har sin største Bredde øverst og smalner 
jevnt af mod Stilken. De har 4 Radialkanaler, langs hvis 
ventrale Vægge Generationsstofferne sees liggende i 4 Par 
Sække. Individer af begge Kjøn forekommer i samme 
Koloni. Manubrium rudimentært, uden nogen Mundaabning. 


Trophosome. 
anastomoserende Tuber, dækket af chitinøs Perisare. 


Denne meget eiendommelige Hydroide, der tidligere 
er funden forskjellige Steder i Det hvide hav og ved 
Novaja Semlja, fandte sunder Nordh.-Exp. ved Spitsbergen, 
i to Kolonier og sammen med Hydractinia minuta. 


Arten er først beskrevet af Mereschkowsky (84) og 
senere af Wagner (120), der har gjort den til Gjenstand 
for indgaaende histologiske Undersøgelser. 

Saadanne har jeg ikke havt Anledning til at foretage, 
men hvad Koloniens Bygning og Anordningen af Organerne 





Eudendrium rameum, Pallas. 


Trophosome. Hydrocaulus composite, from 7 to 20 


em. high; ramitfication quite irregular.  Hydranth-bearing 
branches are simple, with rings at the point of issue, and 
occasionally elsewhere. The hydranths are large, with 
about 20 tentacles. 

Gonosome.  Male-gonophores as a rule have 2 cham- 
bers, and stand radially round mnon-atrophied hydranths: 
female-gonophores are pear-shaped, scattered over and below 
non-atrophied hydrantlis. 

Å specimen of this species is the only representative 
of the family Budendridæ that was found during the N. 
Atlan. Exp. — The colony is of the female sex, and about 
12 cm. high. 


Locality. Station 315. 


Monobrachium parasiticum, Mereschkowsky. 
(Pl. HI, fig. 2). 
84, 120. 


- Trophosome. Hydrorhiza forms a thick net-work of 
anastomosing tubes, covered by a chitinous perisare. Hy- 
drocaulus rudimentary. Hydranth cylindrieal, 1 to ? mm. 
high, with one tentacle from 3 to 5 mm. in length, stan- 
ding a little below the mouth. Near the distal end of the 
hydranth above the place whence the tentacle issues, there 
is a ring of stinging cells. 

Gonosome. — Medusoid gonophores issue from the 
hydrorhiza, attached by a short stalk. They are conside- 
rably larger than the hydranth (2 or 38 mm. high, and 1 
or 2 mm. broad at the distal end), with their greatest 
breadth above, and tapering evenly towards the stem. 
They have 4 radial canals, along whose ventral walls the 
generative products are seen lying in 4 pairs of sacs. 
Persons of both sexes occur in the same colony. Manu- 
brium rudimentary, without any oral aperture. 

This very characteristic hydroid, which has hitherto 
been found in various places in the White Sea, and near 
Novaja Semlja, was found during the N. Atlan. Exp. near 
Spitzbergen in two colonies, and thogether with Hydrac- 
tinia minuta. 

The species was first deseribed by Mereschkowsky 
(84), and subsequently by Wagner (120), who has made 
it the object of careful histological investigations. I have 
had no opportunity of making such investigations, but the 
conelusions to which I have come with regard to the 


rm 
i 


i de medusoide Gonoforer angaar, stemmer mine Resul- 
tater fuldstændig overens med Wagners. dJeg skal dog 
give en kort fremstilling af Gonoforernes Anatomi, og her- 
under paa enkelte Punkter supplere Wagners. 


Gonoforerne, der i sin ydre Form ligner en Kegle, 
eller kanske heller en firkantet Pyramide, der staar fæstet 
med Spidsen nedad, viser i sit Indre alle en Meduses 
Organer, men i en saadan Form, at jeg anser det for 
sikkert, at Medusen aldrig løsriver sig. Man finder saa- 
ledes et fuldstændigt Kanalsystem — fire Radialkanaler og 
Ringkanal, — men disse Kanalers Vægge er saa sterkt 
fortykkede, at deres Hulrum blir forsvindende; dette gjælder 
især Ringkanalen, men ogsaa Radialkanalerne viser sig ofte 
paa Snit ikke som Kanaler, men som Fortykkelse af Gono- 
forernes Vægge, idet Entodermlaget paa deres subrumbrale 
Side er saa sterkt udviklet, at det fylder Kanalen og sam- 
tidig ogsaa rager frem i Klokkehulrummet. Fig. 2b viser 
et af de faa Snit, paa hvilke en Radialkanal tydelig til- 
Den subumbrale Ektoderm 
danner langsefter Radialkanalerne en næsten eylinderformet 


kjendegiver sig som saadan. 


List, der tjener som Støtte for Generationsorganerne, og 
fra hvilken den tynde Hinde udvikles, der omgiver disse. 
Hermaphroditisme forekommer ikke; men man finder Indi- 
vider af begge Kjøn forenede i en og samme Koloni. 
Generationsstofferne ligger, som ovenfor nævnt, langs Radial- 
kanalerne, i 8 Sække, der parvis er forbundet ved de om- 
talte Ektodermlister. 

Manubriet er kun rudimentært, findes som en liden 
Knap helt nede i Gonoforernes Stilk. Det undgik Meresch- 
kowskys Opmerksomhed, medens Wagner har seet det og 
givet en Afbildning af det (Tab. IX, Fig. 14). Da denne 
Afbildning imidlertid ikke gir noget klart Indtryk af Manu- 
briets Stilling og Størrelse i Forhold til Gonoforen, sup- 
plerer jeg den med en anden (Fig. 2c), udført efter et 
Længdesnit, og som viser, at Manubriet kun findes som 
en liden Udbugtning nede i Gonoforernes smaleste Del, 
og at det ikke engang rager op til det Sted, som man, 
efter den ydre Form at dømme, vil betragte som Over- 
gangen mellem Stilk og Gonofor. 

Monobrachiums medusoide Gonoforer hører efter sin 
Bygning til Leptomeduserne, idet Generationsorganerne har 
sin Plads langs Radialkanalerne og ikke paa Manubriet; 
og dette anviser dem en Plads i Systemet paa Grænsen 
mellem de athecate og de thecate Hydroider, paa samme 
Tid som dens eiendommelige Bygning, baade hvad Hydranth 
og Gonofor angaar, holder den i Afstand fra de øvrige 
kjendte Familier af begge disse Grupper. 

Findested. NSt. 374. 








structure of the colonies, and the arrangement of the organs 
in the medusoid gonophores, agree in every particular with 
those of Wagner. 
tion of the gonophores, and in so doing supplement Wagner's 
deseription on certain points. 

In external appearance, the gonophores resemble a 
cone, or rather å quadrilateral pyramid standing upon its 
apex, while internally it exhibits all the organs of a 
medusa, but in such a form, that I regard it as certain 
that the medusa never becomes detached. There is, for 
instance, å complete canal system — 4 radial canals and 
a ring-canal — but the walls ot these canals are so greatly 
thickened, that their cavity almost disappears. This is 
especially the case with the ring-canal, but the radial 
canals often appear in section not like canals, but like a 
thickening of tbe walls of the gsonophore, as the endo- 
dermal layer on their subumbral side is so greatly deve- 
loped that it fills the canal and also projects into the bell- 
cavity. Fig. 2b shows one of the few sections in which 
a radial canal distinetly appears to be what it really is. 
The sub-umbral ectoderm forms an almost eylindrical fillet 
along the radial canals, which serves as a support for the 


I shall, however, give a short deserip- 


generative organs, and from which the thin membrane sur- 
rounding them is developed. Hermaphrodites do not oceur, 
but persons of both sexes are found united in one colony. 
The generative organs, as already stated, lie beside the 
radial canals in 8 rows united in pairs by the above men- 
tioned ectodermal fillets. 

Tbe manubrium is only rudimentary, and is visible 
as å small bud at the bottom of the gonophore's stem. 
It escaped Mereschkowsky's observation, whereas Wagner 
saw it, and has given an illustration of it (PI. IX, fig. 
14). As, however, this does not give a elear idea of the 
position and relative size of the manubrium, I supplement 
it with anotber (fig. 2c), made from a longitudinal section, 
which shows that the manubrium is only like a little swel- 
ling on the narrowest part of the gonophore, and does 
not even reach up to the place which, from its external 
shape, would appear to be the transition from stem to 
gonophore. 

From their structure, the medusoid gonophores of 
Monobrachium belong to the Lepto-medusæ, the generative 
organs being situated beside the radial canals, and not 
on the manubrium. This gives it at place in the system 
upon the boundary line between athecate and the thecate 
hydroids, while the peculiar structure of both bydranth and 
gonophore separates it from the other already known fami- 
lies of these two groups. 

Locality. Station 374. 


Tecaphora. 


Fam. Haleciidae. 


Hydranther spindelformige med traadformige Tentakler i 
en Kreds. Hydrotheker meget smaa, skaalformige, kan 
ikke optage hele Hydranthen. 


Inden denne Familie, saavel som ellers i lignende Til- 
fælde, lader jeg saadanne Arter, der har Nesleorganer, 
danne en egen Slægt, da jeg 1 Anlægget af disse Organer, 
der optræder indenfor de forskjelligste Familier, ser et 
Skridt mod en videre Differentiering indenfor Kolonien. 

Det er meget vanskeligt at karakterisere de forskjel- 
lige Arter indenfor Slægten Halecium, da ofte deres væ- 
sentligste Kjendemerker ligger i Gonangiernes Bygning, 
medens Kolonien forresten er lidet karakteristisk og ofte 
Den rent ydre Habi- 
tus af Kolonien er det bedste Kjendemerke, naar ingen 
Gonangier er tilstede, og ved praxis lærer man snart at 
adskille de forskjellige Arter, medens det ofte kan være 
vanskeligt at sige hvori forskjellen bestaar. 


varierer sterkt i sin finere Bygning. 


Halecium muricatum, El. & Sol. 


Hydrocaulus sammensat; Forgrening 
Ringe 


Trophosome. 
uregelmæssig, ikke synderlig tæt, Grenene stive. 
sees af og til ved Basis af Hydrothekerne. 
og til udbøiet Kant, men som Regel ikke. 

Gonosome. Gonangier meget store, fladtrykt ovale 
og besatte med Pigge, der staar ordnet i flere Rækker. 
Gonangierne findes meget tæt stillet paa Stamme og Grene. 

Findested. St. 322, 343. 


Disse har af 


Tecaphora. 


Fam. Haleciidae. 


Hydranths spindle-shaped, with filiform tentacles arranged 
Hydrothecae very smal, cup-shaped, cannot 
admit the entire hydranth. 


in å cirde. 


In this family, as in other similar cases, I allow 
such species as have stinging organs to constitute å special 
genus, as I see in the rudiment of these organs, which 
make their appearance in the most varied families, a step 
towards a wider differentiation in the colony. 

It is very difficult to characterise the various species 
in the genus Halecium, as their most important distinguis- 
hing features are frequently found in the structure of the 
gonangia, while in other respects, the colony is not very 
characteristic, and often varies considerably in its more 
detailed structure. The purely external habitus of the 
colony is the best distinguishing feature, when there are 
no gonangia; and one soon learns by practice to distinguish 
between the various species, while it is often difficult to 
say wherein the difference lies. 


Halecium muricatum, Ell. & Sol. 


Trophosome. Hydrocaulus compound; ramification 
irregular and not very abundant, branches stiff. Rings 
occasionally seen at the base of the hydrothecæ. The 
latter sometimes have an outward-curving margin, but not 
as å rule. 

Gonosome.  Gonangia very large, flattened oval, 
covered with spines arranged in several rows. The gonangia 
thickly cover the stem and branches. 

Loceality. Stations 322 & 343. 
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Halecium beanii, Johnst. 


Trophosome. Hydrocaulus sammensat, af fin Byg- 


Forgrening ikke meget sterk og fuldstændig uregel- 


Disse 


ning. 
mæssig. Ingen Ringe paa Grene eller Hydrotheker. 
er rørformige uden udbøiet kant. 

Gonosome. sidder ved Basis af Hydro- 
thekerne. Han: Hun: Store, 
ovale, tilspidsede mod proximale Ende, har en kort rørformig 


Aabning (med, Hydranthpar) paa Siden af distale Halvdel. 


(Gonangier 


Lange, spindelformige. 


Findested. Et enkelt lidet Exemplar (Han) af denne 
Art blev funden paa Station 10. 


Halecium irregulare. n. sp. 
(Tab. V, Fig. 1). 


Trophosome. Hydrocaulus  sammensat, sterkt og 


uregelmæssig forgrenet. Stamme og større Grene meget 
tykke, mørkfarvede og tæt besatte med smaa, lyse hydro- 
thekbærende Grene. Ringe kan forekomme over Grenenes 
Led og ved Basis af Hydrothekerne. 


stillet ved Leddenes distale Ender og 1 Planer, der danner 


Disse er alternerende 


ca. 909 med hverandre; deres Form varierer, — snart er 
Kanten udbøiet, men som Regel er dette ikke Tilfældet. 
Hydranth med ca. 24 Tentakler. 

Ukjendt. 

Denne Art minder ved sin tykke Stamme og sin 


Gonosome. 


annulatum 
Dens Hydrothe- 
ker viser en Tendens til uniserial Anordning, idet deres 
Planer Vinkel kun paa 900 
Hvad der ellers især udmerker Arten er den uregelmæssige 


umaadelig tætte Forgrening om Fudendrium 
Norman, men overgaar denne i Størrelse. 
danner en med hinanden 
Bygning, baade hvad Forgreningen angaar og især med 
Disse 
kan paa sine Steder findes aldeles uden Ringe, andre Steder 


Hensyn til de bydrothekbærende Grenes Bygning. 


sees en eller to over hvert Led, medens Hydrothekerne 
er fuldstændig glatte, atter andre Steder har ogsaa disse 
Ringe ved sin Basis o. s. v. 

Kolonien fandtes tæt bevoxet med Campanularia vo- 
lubilis. 


Findested. Ulkjendt. 


Fam. Campanularidae. 


Hydranther spindelformige, med traadformige Ten- 
takler i en Række. Hydrotheker rør- til bægerformige, med 
eller uden Laag, kan optage hele Hydranthen. 

Levinsen og Schneider har begge revideret denne 
Families Systematik; men da de gaar ud fra forskjellige 
Synspunkter, er deres Resultater ogsaa høist forskjellige. 

Levinsen opstiller to Familier, Campanularidae, for 
Arter, der har aabne Hydrotheker og Campanulinidae for 


[| 


Halecium beanii, Johnst. 


Trophosome. MHydrocaulus compound, of delicate 
structure.  Ramification slight and quite irreeular. No 


rings on the branches or hydrothecae. 


tubular, with no outward-curving edge. 


The latter are 
Gonosome. The gonangia are situated at the base 
Male — long, spindle-shaped; female 
— large, oval, poimted at the proximal end, having a short 


of the bydrothecæ. 


tubular opening (with a pair ot hydranths) on the side of 
the distal half. 
Locality. Å single little specimen (male) of this 


species was found at Station 10. 


Halecium irregulare, n. sp. 
(PI. V, fig. 1). 


Trophosome. Hydrocaulus compound, greatly and 


irregularly ramufied. 
of a dark 


branchlets 


Stem and larger branches very thick, 
and thickly covered with light-coloured 
hydrotheeæ. The latter placed 
distal end of the jomts, and in planes 
about 909 with one another. Their 
sometimes ceurving outwards, but not 
with about 24 tentacles. 

Unknown. 


colour, 
bearing are 
at the 


forming an angle of 


alternately 


form varies, the edge 
Hydranth 
Gonosome. 


as a rule. 


This species, on account of its thick stem and ex- 
tremely abundant ramification, recalls FHudendrum annu- 
latum Norman, but exceeds 1t in size. Its hydrothecæ 
exhibit a tendeney to uniserial arrangement. their planes 


What 


especially distinguishes the species in other respeets is its 


forming an angle of only 90" with one another. 


irregular structure as regards ramification, and more par- 
tieularly as regards the hydrotheca-bearing branches. These, 
in some places, are entirely without rings: in others, with 
one or two rings above each joint, while the hydrothecæ 
are quite smooth. In others again, the hydrotheea have 
also rings at their base, etc. 

The colony was found thickly overgrown with Cam- 
panularia volubilis. 


Locality. Unknown. 


Fam. Campanularidae. 


Hydranths spindle-shaped with filiform tentacles in a 
row. Hydrotheca tubular- to cup-shaped, with or without lid; 
can enclose the whole hydranth. 

Levinsen and Schneider have both revised the syste- 
matisation of the family; but as they take different starting- 
points, the results they arrive at are very different. 

Levinsen establishes two families Campanularidæ, for 


species with open hydrothecæ, and Campanulimidæ, for 


saadanne, hvis Hydrotheker kan lukkes med Laag. (Cam- 
panularidae kommer saaledes til at omfatte de tidligere 
Slægter Campanularia, Lafoca, Filellum o. 8. V., medens 
Campanulina, Calycella, og 


henregnes til Campanulinidae. 


andre Former med Laag maa 

Levinsen har gjort nøiagtige 
og meget værdifulde Undersøgelser over Laagets Bygning 
hos de forskjellige Arter, og har herpaa grundet et System 
af ikke mindre end 7 Slægter indenfor denne Familie. Efter 
min Opfatning har han herved tillagt Laagets Beskaffenhed 
Der 
findes — hvad Schneider ogsaa senere har paavist — sax 
mange Qvergange mellem Arter med Laag og Arter, hvis 
Hydrotheker intet Laag har, saa der er ingen Grund til at 
danne to forskjellige Familier for disse. Men paa samme Tid 
vil dog hvilkesomhelst Arter af Levinsens T Campanilinide- 
slægter vise sig som indbyrdes nærbeslægtede, hvis de stilles 
ved Siden af en Campanularia- eller Lafoda-Art, og jeg 
finder det derfor — i Modsætning til Schneiders Udtalelser 
— rimeligt at sætte saadanne Arter, hvis Hydrotheker 
lukkes ved et Laag, 1 en Slægt Campanulma. ved Siden 
af Lafoéa og Campanularia, medens derimod Laagets Be- 
skaffenhed kun har Betydning som Arts- og ikke som 


en altfor stor Betydning som systematisk Kjendemerke. 


Slægtskarakter. ; 
Schneider opstiller indenfor Familien Campanularidae 
to Underfamilier: Campanularimae og Lafoéinae, idet han 
finder Spranget mellem Lafoöa og Campanularia forholds- 
vis saa meget større end det er mellem Campanularic og 
Campanulina, at han ikke kan lade dem staa som tre side- 
ordnede Grupper. Jeg har imidlertid fundet Former, der 
fuldstændig formidler Overgangen mellem Lafoéa og Cam- 
panularia, baade hvad Hydrothekernes Form angaar (L. 
med Hensyn til Gonan- 
skjønt Slægten Lafoda 


symmetrica, pinnata og giganted) og 
giernes Bygning (L. pinnata), og 
omfatter meget eiendommelige Former, saa staar den dog 
i den nøiagtigste Sammenhæng med Campanularia. 

Under Begrænsningen af Slægten Campanulina, om- 
taler Schneider, at der her, i Modsætning til, hvad Til- 
fældet er hos Campanularia, kun udvikles 1 Gonofor i 
hvert Gonangium, og han ser heri et væsentligt Kjende- 
merke for Slægten. Hos GC. pedicellaris, der i sin Bygning 
forøvrigt staar meget nær de andre Campanulina-Arter, 
har jeg seet to Gonoforer i hvert Gonangium, og forøvrigt 
finder jeg ikke nogen systematisk Betydning i denne An- 
ordning. 


Gen. Lafoéa. 


Hydrotheker rør- til klokkeformige, udgaar fra en 
krybende Stolo eller fra Rhizocaulom (i fan Tilfielde findes 
en forgrenet Hydrocaulus). Gonangier stillet i tætte Klynger 
(Coppinia og Scapus), der er uregelmæssig spredt over 
Kolonien. 

Lafoöa er en i mange Henseender eiendommelig NSlægt, 
der dog ved Overgangsformer slutter sig til de øvrige Cam- 


panularidae. 


species having hydrotheeæ with a lid. Campanularidæ is 
thus made to include the earlier genera Campanularia, La- 
Joda, Filellum, etc., while Campanulina, Calycella, and other 
forms with lids must be elassed under Campanulinidæ.  Le- 
vinsen has made careful and very valuable investigations of 
the structure of the lid in the various species, and has 
founded there upon å system of not iess than 7 genera 
within this family. He has in so doing, in my opinion, 
attributed far too great an importance to the nature of the 
lid as å systematie distinguishing feature. As Schneider too 
has subsequently shown, there are so many transitions be- 
tween species with lids, and species without, that there is 
But 
at the same time, any two species of. Levinsen's 7 genera of 
the fam. of Campanulinidae will prove to be nearly allied, 
if they are placed beside a Campanularia or Lafoöa spe- 
and unlike Schneider, I therefore consider it right to 


no reason for making two different families for them. 


eles; 
place those species whose hydrothecæ elose with a lid, m 
a genus Campanulind, in addition to Campanularia and 
Lafoöu, whereas on the other hand, the nature of the lid 
has importance only as a specific, not a generic character. 


Schneider establishes two sub-families under the family 
Campanularidæ, viz. Campanularinae and Lafoöinae, as he 
finds the break between Lafoéa and Campanularia eom- 
paratively so much greater than that between Campunu- 
laria and Campanulina, that he cannot let them stand as 
three co-lateral groups I have found forms. however 
which completely bridge the gulf between Lafoéa and 
Campanularia, both as regards the form of the hydrotheea 
(L. symmetrica, pinnata and gigantea), and the structure 
of the gonangia (L. pinnata); and although the genus 
Lafoéa imeludes some very characteristic forms, it stands 
in the closest connection with Campanularia. 

While definmg the genus Campanulina, Schneider 
mentions that, unlike Campanularia, only I gonophore is 
developed in each gonangium, and he sees in this fact an 
important distinguishing feature of the genus. In UC. pedi- 
cellaris, which is very nearly allied to the other species of 
Campanulina by the rest of its structure, I have seen 2 
gonophores in each gonangium. I can see, however, no 
systematic importance in this arrangement. 


Gen. Lafoéa. 


Hydrothecæ tubular to campanulate, issue from a 
ereeping stolon, or from the rhizocaulom (in å few instan- 
ces there is å ramified hydroeaulus). Gonangia are placed 
in thick elusters (Coppinia and Scapus) scattered irregu- 
larly over the colony. 

Lafoca is in many respects åa peculiar genus which, 
however, is united to the rest of the Campamularidæ by 


transition-forms. 


Schneider har paavist, at Stammen hos de fleste 
Lafoöaarter er en Rhizocaulomdannelse* og ingen egentlig 
Hydroeaulus, skjønt den ofte skuffende kan ligne en saa- 
dan. Han støtter sin Opfatning paa Forgreningen, der 
aldrig hos disse Arter sees at staa i noget Afhængigheds- 
forhold til Hydrothekerne, og Grenene kan saaledes ikke 
dannes ved Knopskydning fra Hydrotheker, men de er til- 
fældige Duannelser, fremkomne ved at en Del Stoloner 
løser sig fra de øvrige, og tager en anden Retning. 

En saadan Rhizocaulomdannelse forekommer med faa 
Undtagelser (af norske Arter kun L. pinnata, G. 0. Sars) 
hos alle Arter af Slægten Lafoca, medens den udenfor 
denne Slægt hidtil kun er bemerket hos et Par Arter af 
Campanularia (norske kun GC. verticillata) og hos Slægten 
Perigonimus, og den maa saaledes betragtes som karakteri- 
stisk for Slægten, om den end ikke kan anvendes som syste- 
matisk Kjendemerke paa den 

Hvad Hydrothekerne angaar, saa findes inden denne 
Slægt alle Overgange fra Rør- til Klokkeform, og man 
kan heller ikke paa denne Basis sætte noget skarpt skille 
mellem Slægterne Lafota og Campanularia. 
de hidtil kjendte Lafoöa-arter har Hydrothekerne glat Rand 
og meget ofte sees de, ligesom hos Fam. Haleciidae, at være 
stukket 
det ene Afstanden mellem disse forskjellige 
Bægres Rand er meget liden i Forhold til Hydrothekernes 


Men hos alle 


sammensatte som af ? eller flere Bægre, der er 
i det andet. 


Længde, — og ofte synes disse blot at have en dobbelt 
eller flerdobbelt kontureret Rand. 
En KEiendommelighed, som ligesom Rhizocaulomet 


synes at være karakteristisk for denne Slægt, er det, at 
Gonangierne stadig findes samlede i tætte Grupper; kun 
Man 


har tidligere taget Feil af disse Gonangiesamlinger, og 


hos enkelte Arter voxer de spredt over Kolonien. 


anseet dem for en egen Slægt af Hydroider: Coppinia 
Hassal, indtil Levinsen i 1893 offentliggjorde sin merkelige 
Opdagelse, at denne Slægt i Virkeligheden representerer 
forskjellige Lafoöéa-arters Gonosome, ligesom at NSlægten 
Scapus Norman (98), representerer Gonosomerne hos andre 
Arter af samme Slægt. 
pinia og Scapus, 


Under begge disse Former, Cop- 
voxer Gonangierne paa Rhizocaulomets 
overfladiske Rør, der i Coppinia løser sig fra Stammen og 
under sterk vext og Forgrening lægger sig helt omkring 
denne, — ja de kan ofte brede sig udover flere Grene og 
omvoxe dem fuldstændig. 

IT Scapus er Gonangierne tætstillede, men dog fuld- 
stændig adskilte fra hinanden, medens de i Copptnia staar 
saa tæt paa hinanden, at de ved Trykket er blevet poly- 
gonale, og sees ved Siden af hinanden som GCellerne 1 en 
Voxkage. Ved denne Form sees ogsaa stadig en Del lange 
Hydrotheklignende Tuber, der strækker sig radiært ud fra 
den oftest ovalt formede Gonangiehob, og som udenfor 
denne som Regel bugter sig sterkt, og saaledes danner et 
beskyttende Lag, indenfor hvilket de af Gonangierne ud- 
trædende Larver gjennemgaar sin videre Udvikling. 


Se under Slægten Perigomimus, Side 41. 
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Schneider has shown that the stem in most Lafoéa 
species is a rhizocaulom formation*, and no true hydro- 
caulus, althoush it often bears a striking resemblance to 
one. Schneider bases his view on the ramification, which, 
in these species, is never found in any condition of depen- 
dence on the hydrothecæ. Thus the branches cannot be 
formed by gemmation from the hydrothecæ, but are chance 
formations, produced by the separation of some stolons 
from the others, and their starting in a new direction. 

Å rhizocaulom formation of this kind is found, with 
a few exceptions (among Norw. species only L. pinnata. 
G. O. Sars), in all the species of the genus Lafoéa, while 
elsewhere it has hitherto only been observed in two or 
three species of Canipanularia (Norw. only G. vertieillata), 
and in the genus Perigonimus. Tt must thus be regarded 


as characteristic of the genus, even if it cannot be em- 
ployed as one of its systematic distinguishing features. 

As regards the hydrothecæ. there are found in this 
genus all the transitions from tubular to bell-shaped; and 
no clear dividing line between the genera Lafoéa and Cam- 
But in all 
the hitherto known species of Lafoéa the hydrothecæ have 


a smooth margin, and are very often seen, as in the Hale- 


panularia can be based upon this foundation. 


ciidæ, to be compound, or as if composed of 2 or more 
calyces, placed one within another. The distance between 
the margins of these various calyces is very small in pro- 
portion to the length of the hydrothecæ; and the latter 
frequently appears to have only å double or multiple margin. 

One peculiarity, which seems, like the rhizocaulom, 
to be characteristic of the genus, is that the gonangia are 
always found elustered in close groups. In only a few spe- 
Formerly 


these clusters of Gonangia were mistaken for a special 


cies do they grow seattered over the colony. 
genus of hydroids: Coppinia Hassal, until Levinsen, in 
1893, published his remarkable discovery that in reality 
this genus represents the gonosome of various species of 
Lafoca, and that the genus Scapus Norman (98), repre- 
sents the gonosomes of other species of the same genus. 
In both these forms, Coppinia and Scapus, the gonangia 
grow upon the superfieial tubes of the rbizoecaulom, which, 
in Coppinia, become detached from the stem, and during 
their rapid growth and ramification, completely envelope it. 

The gonangia in Scapus are placed very close together, 
but yet completely separated from one another, while in 
Coppinia they stand so close to one another, that they 
have become polygonal under the pressure, and stand be- 
In 


this form there may also often be seen å number of long, 


side one another like cells in a piece of honeycomb. 


hydrotheca-like tubes, extending radially from the generally 
oval eluster of gonangia; and beyond it, as å rule, curving 
considerably, and thus forming å protecting layer, within 
which the larvæ issuing from the gonangia, 20 through 
their subsequent development. 


See under genus Perigonimus, p. 1. 















fom en 

USpueuly uge WoNNS Ju re 

QW gYA| «AOUUEP L , E 2 8 OG 

É Per me are IE appeardg APRH AT 
ur Å ER org 
rn dop ypunep(] E 858 

ETO IS 949 opug OPeIStp I på EE 
æy WnSUEuor PIIAH G EE 

Å | - 






——— 2200 ETE Å SEES 








Sar UT 








) gape 
-9 342YJ 








€ IS 
| pl "ds 'u BoTIJSWUIKS "T 
oLys 3 
————— == ENER ER EE | 18 





BAD 911 "29 





sudvag sopp viurddos) 





UWLO[ 











> Syn I 
JOUUbp JOLSULUOX) 





"wopmvooziyy «91[9 O[OIS 
apuaYÅnp 19990 
DS KUTOJO POP [1 -TØT 


ao9YPOAPAH 


For LE 
Wopf "esounp "T 








pour 
q PS : 















— (oxar[) | ”*o0JeT 
dan) å | *TUI UT G 9 p nr ; 301 g OSØT og re 
iQ od 'opun . ; , 61 OG GS USAS 9 9PIS ep 
NUL—OF Sy SI IS| QWULIG SUI ) C par Å dekte | "uoy 





roy uos| TOpP[V *U[proedd I 





JLULLOJJ ØL 


UIISÅY 


Of H 





JA 
* TET OP TOT 
'SAUQ Jr "eUunerqe 





yoYpOLpÅp 50 
z9y up 






"Ur 
ODE I-- OP 










Ip Bed J9IPO[ «LLIS 
teztga0tp£H [9 
T PG Y 









i [PI 9PPYSTP 
[PG 


IX Od 








OG 


JUSS 'suad1as 















9Puoxoa uny 


TO Å Y] 
JOWLUIOYILO 2 





upulA pg Pow 











LE 























5 —= 1puolkyn G pil gues JerØqpni 
OPIV garmusAkd "y LTOJLØY 
| 
å "dx | 2 , 3 -— 
apgåg å I | UULIG 50 å AS 
YPdON | yoyporpiH p Ger 
jm | , IUOSOUOL) uopppun JoJIV Jo9oYOTPÅH HB 
PorsopuLT [OUTA. 7 





'eeptre[nuedtreg "Ut 











J9YJOUB QUO 
YIM gOG1 JO 


BLIR I 
une) 09 





LG 


'sat8 0 5) "eyeuurd "I 





390 98 
AJ9AT | 


POL 
UO01J8IG 











Apaeypr 
guq *P 


ja 93 mb | 
and YO 


1 År0A 


KG 


UOLYLIG 









3 





«ds 'u ”ornawunKs "TJ 











«ey be 425) > 
'L6 26 FOT "ION 


SW "esoormnag TI 








trds-qoyen 8 OY 











JIA Y[PIS SPpaBMC 
p AUOD 89 
p £ 






*LC 


2] esounp 









62 


SJSIMJ OS00[ 
oa: c c OA SOYLUL ALIS 
61 96 G8 POT G 'Jsouaaddn ops 
oppV eunpoess 


£uopoo ou 




































YISP( ) 
O[OY AA Apaodoad uvo 
9 ae I LE eo9qJ0Ap4y pur 
G oug JO % ; |, a Op! g 
YJAOM B I GPO TO mopneaozuna MO 
'SIUG TN "eurarqe SET IONILHYSUOD ON 
ee 11 09 so[Suv JYSK 
01 98 006 JA8 [ [P]S1 Here Cie t [21S1p tn TL ÅT 
G 94 09 OS0[> SAY [FUIXOLJ 
'[esseq 'suadaas "T "opepnaruor 


[A 
Aq 
UdD0L) 














suang f 10 €£ Ygen JEIG 











PÅ == UMOUYL[] 006 ne "UTGJBUL GUTAIND-PIBM 
"OPL V eæuSAd I -9no Apydys Jepp 
DR "dx MENE uaJs pur R 
Udo STIAN TE neser 3 ; P UO[O 
MA N| IUWIOS0UOX) Sep SO[DDÅQ æ90YJOTPX Vo 
1 U30M9Q S91DDÅQ a09YJOTPÅ I 
W.I0, 
Æ 


punor 2494 AN a[PUV 
















'SUÅLDG 10 
vrurddos) urop 





ULUOY) 


"WO[NBOOZT JO 


uo[ops Furdooxd Åfprrouar) 


"podeys-ypPY 





og aepnquy *09YJO1P4H 
e9ogJeT 
'T "5 








'SePpTIeTnUuedureng "ut 





Levinsen har iagttaget Gonosomerne (Coppinia) hos 
L. dumosa, abietina, fruticosa og serpens; og han udtaler, 
at de overalt har samme Bygning, kun deres Størrelse 
varierer hos de forskjellige Arter. 

Jeg har undersøgt dem hos L. abietina. dumosa, fru- 
ticosa, symmetrica og serpens, og jeg har i Modsætning til 
Levinsen fundet meget karakteristiske Forskjelligheder hos 
de forskjellige Arters Coppinia. Det er specielt Tubernes 
Optræden, som er eiendommelig, idet disse, f. ex., hos L. 
symmetrica er meget tykke og uregelmæssig bugtede, medens 
de hos L. fruticosa er tynde og bøiede i Spiral som en 
Urfjær, o. s. v. Det ser saaledes ud som om Gonosomerne 
hos de forskjellige Lafoza-Arter er ligesaa karakteristiske 
for Arten, som det almindelig er Tilfældet inden de øvrige 
Hydroideslægter, og Kjendskabet til Arternes Coppinia vil 
da sandsynligvis 1 Fremtiden lette Afgjørelsen af Tvils- 
spørgsmaal inden Systematiken. 

Da jeg nedenfor i Diagnoserne navnene 
Coppinia og Scapus for i Korthed at 
skjellige Arters Gonosome, anser jeg 


benytter 
karakterisere de for- 
det for hensigtsmæs- 
sigt her skarpere at betone, hvad jeg 
disse Benævnelser. 

Coppinia: En oval eller uregelmæssig formet Samling 
af polygonale Gonangier, der staar tæt ind til hinanden 
og udgaar fra Rhizocaulomets perifere Rør, der løser sig 
fra Underlaget og omslutter en eller flere Grene af Moder- 
kolonien, og fra hvilke Rør ogsaa udgaar hydrotheklignende 
Tuber, der skyder frem mellem Gonangierne. 

Scapus: En Samling af Gonangier, der er tæt sam- 
menstillede, dog uden at øve Tryk paa binanden, og som 
paa enkelte Steder af Kolonien udgaar fra perifere Rør, der 
ikke løser sig fra Underlaget. 

Overgangsformer mellem Coppinia og Scapus er af 
Allman fundet paa L. (Cryptolaria) conferta, og af Clarke 
paa L. (Cryptolaria) longitheca. 
Arter polygonale i sin nederste Del, men adskilte og af- 


Gonangierne er hos disse 


rundede i Toppen, og her findes ingen Coppinia-tuber. 


Lafoéa serpens, Hassal. 

(Tab. V, Fig. 5). 
Trophosome. Hydrorhiza krybende paa andre Hy- 
droider. Hydrotheker knæbøiede, idet den proximale Del 
ligger ind til Hydrorhiza, medens den distale danner en 
Vinkel paa 909 med denne. 
Gonosome. 


Svagt udbøiet Kant. 
Coppinia med tynde, bløde Tuber, der 
ligger tæt ind til Gonangierne; uregelmæssig bøiet. 

Denne Art findes krybende paa Kolonier af andre 
Arter fra mange forskjellige Stationer, og 
en meget almindelig Udbredelse. 


synes at have 


forstaar ved hver af 


Levinsen has observed the gonosomes (Coppinia) of 
L. dumosa, abietina, fruticosa and serpens; but he states 
that their structure is always the same, the size alone 
varying 1n the different species. 

I have examined them in L. abietina, dumosa. fruticosa, 
symmetrica and serpens, and, unlike Levinsen, have found 
very characteristic differences in the Coppinia of different 
species. The appearanee of the tubes is especially eharac- 
In L. symmetrica, for instance, they are very 
thbick and irregularly ceurved. while m L. fructicosa they 
etc. It 
various 


teristic. 


are thin and spirally curved like a watch-spring, 
would thus that the the 
Lafoéa species are as characteristic of the species as is 


appear gonosomes in 
generally the case in other hydroid genera, and an acquain- 
tance with the coppinia of the species will probably in the 
future facilitate the decision of doubtful systematie questions. 


As I employ the names Coppinia and Scapus, im the 
definitions below. for the brief characterisation of the gono- 
somes of the various species, I deem it advisable to em- 
phasise more clearly the interpretation that I put upon 
these terms. 

Coppinit = an oval or irregularly formed eluster of 
polygonal gonangia, standing elose to one another, and 
issuing from peripheral tubes of the rhizocaulom, which 
become detached from the substratum, surrounding one or 


several branches of the parent colony, and whence also 


issue hydrotheca-like tubes, protruding from among the 
gonangia. 
Scapus = a thick cluster of gonangia, which do not, 


however, exert any pressure upon one another, and which, 
at certain spots in the colony, issue from peripheral tubes 
which do not become detached from the sub-stratum. 
Transition-forms between Coppinia and Scapus have 
been found by Allman in L. (OCryptolaria) conferta, and 
by Clarke in L. (Cryptolaria) longitheca. 
tion of the gonangia in these species is polygonal, but the 


The lower por- 


top is separate and rounded, and there are no Coppinia 
tubes. 


Lafoöa serpens, Hassal. 
(P1 V, fig. 5). 


Trophosome. Hydrorhiza ereeping upon other hy- 


droids.  Hydrotheeæ genieulate, the proximal part lying 
close up to the hydrorhiza, wbile the distal part forms an 
angle of 909 with it. 

Gonosome.  Coppinia, with thin, soft tubes, lying 
close to the gonangia:; irregularly curved. 


Slightly outward-curving edge. 


This species is found ereeping on colonies of other 
species from many different stations, and seems to have a 
general distribution. 


Lafoéa abietina, M. Sars. 
(Tab. V, Fig. 6). 

Trophosome. Rhizocaulom sammensat, opretstaaende, 
meget forgrenet, uden at nogen Del særlig udmerker sig 
som Stamme. Hydrotheker rørformige, med udbøiet Kant, 
danner en Vinkel paa ca. 90%" med Rhizocaulomet, fra 
hvilket de ikke skilles ved nogen Indsnøring. 

Gonosome.  Coppinia, oftest af regelmæssig oval 
Form. —Tuberne, der strækker sig radiært ud, bøier sig 
alle i en vis Afstand fra Overfladen, men i de forskjelligste 
Retninger, og danner saaledes et Netverk, der ligger som 
en Kapsel udenom Gonangie-samlingen. 

Findested. St. 192, 200 og 322. 


Lafoéa gracillima, Alder.* 
(Tab. V, Fig. 2a). 
Syn.: L. gracillima, Alder (5), M. Sars (104). 

L. fruticosa, Allm. (19), Hineks (61, 62), Thomps. (116). 

L. gracillima, Clarke (86), Markt. Turn. (82). 

L. capillaris, G. O. Sars (97). 

Trophosome. Rhizocaulom opret, sammensat, sterkt 
forgrenet, uden at nogen Del af den fremhæver sig særlig 
som Stamme. Hydrothekerne lange rørformige, bøiede, 
med konvexe Side opad, bæres af korte Stilke med 1—2 
løse Spiraldreininger. 

Gonosome.  Coppinia, med lange Tuber, af hvilke 


de fleste er bøiede nær den distale Ende. De længste er 


2 mm. (8. F. Clarke [36]). 
Findested. St. 18, 48. 


Lafoéa fruticosa, M. Sars. * 
(Tab. V, Fig. 2 b, 3). 
Syn.: L fruticosa, M. Sars (101, 104), G. 0. Sars (97), 
Markt. Turn. (82), Clarke (36). 
Trophosome. Rhizocaulom opret, sammensat; Hy- 
drotheker skjævt klokkeformige, idet den Side, som vender 
opad er buet, medens den nedre som Regel er ret, bæres 
paa Stilke med 3—4 Spiralvindinger, og som danner en 
Vinkel paa mindre end 60" med Moderstilken. 
Gonosome.  Coppinia med smaa og uregelmæssig 
formede Facetter, og med Tuber, der er meget lange og 
tynde og bøiede i Spiral som en Urfjær. 


Findested. St. 267, 363, 322. Norsk-øerne. 


Lafoöa symmetrica, n. sp.* 

(Tab. V, Fig. 2c, 4). 

Stammen er opret, sammensat, uregel- 
Hydrotheker fuldstændig symmetrisk 
klokkeformige med glut, cirkelrund Kant, baaret paa ringede 
Stilke (6—38 skarpt adskilte Ringe), der danner en Vinkel 
paa mere eud 609 med Moderstilken. 


Trophosome. 
mæssig forgrenet. 


Se ogsaa nedenfor, Side 65 og flo. 


64 


Lafoéa abietina, M. Sars. 

(PL V, fig. 6). 

Rhizocaulom compound, erect. very 
much ramified, though no part is especially prominent as 
stem.  Hydrothecæ tubular with outward-curving margin, 
forming an angle of 909 with the rhizocaulom, from which 
they are not separated by any constriction. 

Coppinia, generally of an irregular oval 
All the tubes extending radially from it bend at a 
distance from the surface in all directions, thus 
forming a net-work lying like a capsule outside the cluster 
of gonangia. 


Trophosome. 


Gonosome. 
form. 
certain 


Locality. Stations 192, 200 and 322. 


Lafoéa gracillima, Alder.* 
(PI. V, fig. 22). 
Syn.: L. gracillima, Alder (5), M. Sars (104). 

L. fruticosa, Allm. (19), Hineks (61, 62), Thomps. (116). 

L. gracillima, Clarke (36), Markt. Turn. (82). 

L. capillaris, G. O. Sars (97). 

Trophosome. Rhizocaulom erect, compound, very 
much ramified, though no part of it is specially prominent 
as stem. Hydrothecæ long, tubular. eurved, with the con- 
vex side turned upwards, on short stalks with 1 or 2 slight 
spiral twists. 


Gonosome. Coppinia, with loug tubes, most of which 
are bent near their distal end. The longest are 2 mm. 


(S. F. Clarke [36]). 


Locality. Stations 18 and 48. 


Lafoéa fruticosa, M. Sars.* 
(PL. V, fig. 2b, 3). 
Syn.: 0. fruticosa, M. Sars (101, 104), G. 0. Sars (97), 
Markt. Turn. (82), Clarke (36). 

Trophosome. Rhizocaulom erect, compound. Hy- 
drotheeæ obliquely bell-shaped, the upper side being carved, 
while the lower, as a rule, is straight; borne upon stalks 
with 3 or 4 spiral twists, and making an angle of less 
than 609 with the parent stem. 

Gonosome. — Coppinia, with small irregular facets 
and tubes that are very long and tbin, and curved in å 
spiral like a watch-spring. 
Stations 363 


Locality. 267, 


islands. 


and 322; Norwegian 


Lafoéa symmetrica, n. sp.* 

(Pl. V, figs. 26, 4). 
Trophosome. 
mified. 


Stem erect, compound, irregularly ra- 
Hydrothecæ perfectly symmetrical, bell-shaped, 
with smooth, cireular margin, borne upon ringed stalks 
(from G to 8 distinet cireles) making an angle of more 
than 609 with the parent stalk. 


* See below, p. 65. 


Gonosome.  Coppinia, med regelmæssig sexkantede 
Celler i hvis Midte sees en rørformig Aabning. —Tuberne 
er forholdsvis faa, meget tykke og sterkt, men fuldstændig 
uregelmæssig bøiede. 

Denne Art blev fundet paa to af Nordh.-Exp.'s Sta- 
tioner, (Nummer findes desværre ikke paa mere end den 
ene) i Kolonier paa 3—4 em.'s Høide. 

Foruden disse blev ogsaa fundet Kolonier med et 
noget afvigende Udseende af Hydrothekstilkene. Disse er 
ikke skarpt ringede, men spiraldreiede, som hos L. fruti- 
cost, fra hvilken Art de dog skiller sig ved en eiendomme- 
lig skarp Boining i sin proximale Del; medens NStilken 
ved sit Udgangspunkt danner en Vinkel pan 909 med 
Moderstilken, er denne Vinkel efter Bøimingen kun 454. 
Da den baade i Hydrothekernes Form og i sin Coppinia 
stemmer overens med L.symmetrict, opstiller jeg den fore- 
løbig kun som en Varietet af denne Art, — en Varietet, 
der staar som Overgangstrin til Z. fruticosa. 

Findested. Nt. 513. 


Lafoéa symmetrica, fruticosa og gracillima. 
(Tab. V, Fig. 2—4). ; 


g 


Da der har hersket Uenighed angaaende Adskillelsen 
af Arterne L. fruticosu og L. gracillma, vil jeg i det 
følgende skarpere pointere, i hvilke Punkter de afviger fra 
hinanden. I denne Sammenligning tager jeg ogsaa med 
den nye Art L. symmetrica, da den danner et Led i samme 
Række som de to andre. 

I Regelen vil man med det blotte Øie kunne adskille 
en Koloni af L. gracillima fra Kolonier af de to andre 
Arter, idet Rlizocaulomets Udvikling er forskjelligt. Hos 
L. symmetrica og L. fruticosa har det nemlig i sin For- 
grening Lighed med et Træ, idet en Del af det, ved sin 
oprette Stilling og sin Tykkelse, udmerker sig fremfor de 
andre som Koloniens Hovedstamme, hvorfra udskyder større 
og mindre Grene. Hos L. gracillima er dette ikke Til- 
fældet; her er Forgreningen fuldstændig uregelmæssig og 
ingen Del af Rhizocaulomet karakteriserer sig særlig som 
Stamme. Flere Gange har jeg seet, at der fra en næsten 
horisontalt liggende Gren skyder op flere parallelt løbende 
Skud af samme Tykkelse som det første; men jeg kan 
ikke udtale dette som nogen almindelig gjældende Regel. 

Som noget afgjørende Skiliemerke kan Rhizocaulomets 
Bygning dog ikke betragtes, og til en sikker Bestemmelse 
kræres en mikroskopisk Undersøgelse. 


Hydrothekerne og deres Stilke er væsentlig forskjellige 
hos de tre Arter: 

L. gracillima, Alder: Hydrothekstilken gaar ud fra 
Moderstilken under en Vinkel paa 30% —45*, har 1 eller 2 
meget løse Vindinger og har en Længde omtrent lig Fjer- 
dedelen af Hydrothekerne. 
Rør. hvis øvre og nedre Conturer løber parallele som con- 
centriske Buer, med konvexitet opad. Hydrothekernes Ende- 
flade (Aabning) er som Regel parallel Moderstilkens Retning. 


Disse er lange, tynde, bøiede 


Den norske Nordhavsexpedition. Kristine Bonnevie: Hydroida. 











Gonosome. Coppinia, with regular hexagonal facets, 
in the middle of which is å tubular opening. The tubes 
are comparatively few in number, very thick and strong, 
quite irregularly curved. 

This species was found at two of the N. Atlan. Exp. 
stations (the number is unfortunately upon only one), in 
colonies of 3 or 4 em. in height. 

In addition to these, colonies were also found, in 
which the hydrothecæ stalks presented åa somewhat different 
appearance. They are not distinctly ringed, but twisted 
spirally as mm L. fruticosa, from which species they may 
be distinguished by a peculiar, sharp curve in their proxi- 
mal part; at 1ts point of issue, the stalk makes an angle 
of 909 with the parent stem; after the curve, the angle is 
only 459. As this species agrees with L. symmetrica both 
in the shape of the hydrothecæ, and in its coppinia, I 
class it, in the mean time, only as a variety of that spe- 
eies, åa variety which constitutes åa degree in the transition 
to L. fruticosa. 

Locality. Station 313. 


Lafoéa symmetrica. fruticosa and gracillima. 
(PL. V, fig. 2—4). 

As there has been disagreement on the subject of 
the separation of the species L. fruticosa ana L. gracillima, 
I shall here emphasise more clearly the points on which 
In the comparison, I also 
inelude the new species L. symmetrica, as it forms a link 


they differ from one another. 


in the same series. 

A colony of L. gracillima ean generally be distinguis- 
hed with the naked eye from colonies of the other two 
species, as the development of the 1%izocaulom is different. 
In L. symmetrica and fruticosa, 1t resembles a tree in its 
ramification, part of it standing out from the rest on 
account of its erect position and its thickness, as the chief 
stem of the colony, whence large and small branehes shoot. 
This is not the case in L. gracillima. Here the ramifica- 
tion is altogether irregular, and no part of the rhizocaulom 
I have 
frequently seen several parallel branches shooting up from 
an almost horizontal one, and of the same thickness; but 


is characterised in any special manner as stem. 


I cannot bring this forward as a general rule. 


The structure of the rhizocaulom, however, cannot 
be regarded as a decisive distinguishing feature. Å miero- 
seopical examination is required in order to arrive at de- 
finite conelusions. 

The hydrotheceæ and their stalks are essentially diffe- 
rent in the three species: 

In L. gracillima, Alder, the hydrotheca stalk rises 
from the parent stalk at an angle of between 309 and 45". 
It has 1 or 2 very loose twists, and a length of about 
the fourth part of the hydrotheca. The latter are long, 
thin, curved tubes, whose sides — (on a median section 
through the tube) form parallel concentric curves with the 
convex side turned upwards. The apical surface (opening) 


9 


L. fruticosa, M. Sars: Hydrothekstilkens Vinkel med 
Moderstilken er 459—6009, dens Længde ca. */» Hydrothek, og 
den har 3—4 tydelige Spiralvindinger. Hydrothekerne har 
en Mellemting mellem Rør- og Klokkeform, idet deres øvre 
Væg er tydelig buet, medens den nedre fortsætter ufor- 
andret i Stilkens Retning. Hydrothekerne blir saaledes 
end ved sin Basis, — hvad Sars 
ogsaa har antydet 1 sin oprindelige Diagnose (superne lati- 
oribus, inferne eoarctatis) — Deres Endeflade staar lodret 
Længderetningen og saaledes ikke parallel Moder- 


videre ved Mundingen 


paa 
stilken. 


L. symmetrica, n. sp. 
Moderstilken lig 
drothekernes, 


Hydrothekstilkens Vinkel med 
609—909; dens Længde næsten lig Hy- 
den har 6—8 skarpt adskilte Ringe. 
Hydrothekerne er regelmæssig klokkeformige, uden nogen 
Bøining. 

(Om Varietet med spiraldreiet Stilk, se ovenfor). 


og 


Endnu et Middel — og kanske det allersikreste — 
til at adskille Arterne har man 1 deres Coppinit, men 
desværre findes ingen Afbildning eller indgaaende Beskri- 
velse over denne hos L. gracillima. Sandsynligvis vil Cop- 
piniatuberne hos denne Art ved nærmere Undersøgelse vise 
sig at være lige karakteristiske for den. som de er det for 
de øvrige Arter, og isaafald vil enhver Sammenblanding 
af Arterne for Fremtiden være udelukket. 

De her omtalte Arter danner en Kjæde, og man' vil 


ofte i en Koloni af hvilkensomhelst af dem finde enkelte 


Hydrotheker, der synes at staa paa Overgangen til en af 


de andre Arter. Men heri finder jeg ikke tilstrækkelg 
Grund til at slaa Arterne sammen til en, da man altid 
uden ringeste Vanskelighed kan afgjøre til hvilken Type 
et Exemplar skal henføres, idet kun en meget liden Pro- 
cent af Hydrothekerne har en afvigende Form. 


For, om mulig, herved at faa klaret disse Arters Syno- 
nymi engang for alle, vil jeg give en Fremstilling af Ar- 
ternes Historie, og herigjennem ogsaa begrunde min Op- 
fatning, at L. fruticosa, M. Sars og L. gracillima, Alder, 
er to forskjellige Arter. 

Prof. M. Sars offentliggjorde i 1849 (101) en kort, 
men fuldstændig udfyldende, Beskrivelse af L. (Campanu- 
laria) fruticosa, og i 1857 beskrev J. Alder (5), uden at 
kjende Sars's Arbeide — sin L. graeillima, idet han spe- 
cielt  dvælede denne Arts Adskillelse fra L. dumosa. 
I 1862 (6) udtalte han i en liden Notits, at han ansaa 
sin Årt for identisk med Sars's UC. fruticosa. Senere har 
de to Forskere korresponderet om Arterne og udvexlet 
Exemplarer, og den eneste Udtalelse fra nogen af dem 
efter denne Sammenligning findes hos Surs 1862 (104), 
hvor han efter en indgaaende Beskrivelse af sin Art og en 
Sammenligning af begge, udtaler som sin Mening, at Ar- 
terne er forskjellige. 


ved 


[op] 
(or) 


of the hydrotheca generally is parallel to the direetion of 
the parent stem. 

In L. fruticosa, M. Sars, the angle that the hydro- 
theea stalk makes with the parent stalk is between 450 
and 600; its length is about half the hydrotheca, and it 
has 3 or 4 distinet spiral twists. The hydrothecæ are 
something between tubular and bell-shaped, their upper 
wall being distinctly eurved, while the lower continues un- 
changed in the direction of the stalk. The hydrothecæ 
are thus wider at the mouth than at the base, as Sars 
has indicated in his original definition — ,superne latiori- 
bus, inferne coarctatis*. Their apical surface is perpendi- 
eular to the longitudinal direction, and thus not parallel 
to the parent stem. 

In L. symmetrica, n. sp, the angle which the hydro- 
theca stalk makes with the parent stem is between 609 and 
909, Its length is almost that of the hydrotheea, and it 
has from 6 to 8 clearly defined rings. The hydrothecæ 
are of a regular bell-shape, without any bend. 

(Concerning the variety with a spirally twisted stalk, 
see above). 

There is vet another means — perhaps the surest — 
of distinguishing the species, viz. by their Coppimia: but 
unfortunately there is no drawing or detailed description 
of them in the ease of L. gracillima. It is probable that 
on a closer investigation, the Coppinia tubes in this spe- 
cies will prove to be just as characteristic of it, as they 
are of the other species; and if this be so, there will be 
no possibility, in the future, of confounding the species. 

The species here mentioned form a chain, and in å 
colony of any one of them, there will frequently be found 
hydrothecæ which appear to be at the point of transition 
to one of the other species; but I do not see in this fact 
sufficient ground for uniting the species under one, as it 
can always, without the slightest difficulty, be deeided to 
which type a specimen is to be referred, the percentage 
of hydrotheeæ of a different form being very small. 


In order. if possible, definitely to elear up the syno- 
nymy of these species, I will give an account of their history, 
and in so doing also give reasons for my view that L. fru- 
ticosa, M. Sars and L. gracillima, Alder. are two different 
Species. 

In 1849, Prof. M. Sars, (101) published å short but 
full deseription of L. (Campanularia) fruticosa, and in 
1857, J. Alder (5), without being acquainted with Særs's 
work, described his L. grucillima, dwelling especially upon 
the separation of this species from L. dumosa. Iu 1862, 
he stated in a note (6) that he considered his species to 
be identical with Sars's OC. fruticosa. Subsequently the 
two naturalists corresponded on the subject, and exchanged 
specimens, and the only statement from either of them 
after this comparison was from Sars in 1862 (104), when, 
after åa minute deseription of his species. and å comparison 
of the two, he expresses it as his opinion that the species 
are different. 


Hincks (54 og 57) identificerer Arterne ,though not 
without some doubt*, idet han betviler at forskjellen mel- 
lem dem er konstant. 

G. 0. Sars (97) omtaler og afbilder blandt Norges 
Hydroider baade L. fruticosa og L. gracillima, idet han 
protesterer mod Hincks's identification, og tillige en tredie 
Art, L. capillaris, om hvilken han selv udtaler, at det er 
tvilsomt, hvorvidt den bør staa som selystændig Art. Efter 
at have iangttaget hans Originalexemplarer af denne Art 
og sammenlignet dem med talrige Kolonier af L. gracil- 
lima, maa jeg betragte de to Arter som identiske. Længden 
af Hydrothekerne hos L. gracillma varierer, hvad allerede 
Alder har udtalt, betydelig, og kun ved sine lange Hydro- 
theker skulde L. capillaris skille sig fra denne. Hvad 
Sars's Afbildninger angaar, da er de desværre ikke fuldt 
karakteristiske, idet han enten har afbildet lidet typiske 
Partier af Kolonierne eller ikke har været opmærksom paa 
den karakteristiske Skjævhed i Hydrothekernes Bygning 
hos L. fruticosa og Bøiningen af dem hos L. gracilima. 
Specielt er Fig. 17 og 23 Tab. IV vildledende. 


Heri maa Grunden søges, naar Hincks (61) paastaar, 
at G. 0. Sars har taget Feil i sin Opfatning af L. fruti- 
costa, M. Sars, en Paastand, der allerede paa Forhaand lyder 
urimelig, da G. 0. Sars ikke alene stadig arbeidede sammen 
med sin Fader, men ogsaa havde dennes Materiale til Sam- 
menligning med sit eget.  Hincks at G. 0. 
Afbildning gjælder L. grandis, Hineks, en Form, som 
endnu ikke er funden blandt Norges Hydroider, og som 
specielt aldeles ikke forekommer i det af Professorerne 
I dette findes derimod talrige Fxem- 


mener, Sars's 


Sars 


samlede Materiale. 


plarer af L. fruticosa, bestemte dels af M. Sars og dels af 


G. 0. Sars, der alle er fuldstændig typiske, og af hvilke 
G. 0. Sars utvilsomt har benyttet et til sin Afbildning. 


Hincks (61) holder fremdeles paa sm tidligere udtalte 
Formodning, at L. fruticosa og L. gracillima er identiske, og 
hans Udtalelse har nu saa meget mere Vegt, som han har 
havt Anledning til at se og afbilde en Koloni af L. fruti- 
cos, sendt fra M. Sars til Alder. Da ved sine Af- 
bildninger har villet forsvare denne sin Opfatning, har han 


han 


sandsynligvis søgt efter Overgangsformer i begge Arters 
Hydrotheker, — som ovenfor udtalt, indrømmer jeg villig, 
at saadanne findes, — og ingen af hans fem Afbildninger 
(Fig. 6—10, Tab. VI) viser den fuldt typiske Form. 
har forsaavidt en lige fast Grund at stan paa som Hincks, 
naar jeg holder Arterne for forskjellige, som jeg har be- 
nyttet til min Undersøgelse ikke alene M. Sars's Exem- 
plarer af L. fruticosa, men ogsan de fra Alder til ham 
sendte Kolonier af L. gracillima saavel som flere Exem- 
plarer af denne Art, bestemte af Sars efter Sammenligning 
med Alders Koloner. 

Samme Aar beskriver Hincks (62) blandt Hydroider 
fra Island en ny Art, L. grandis. At dette er en distinet 
Art, er utvilsomt; men hans Diagnose er utfuldstændig, idet 
den tildels er taget fra G. 0. Sars's Afbildning af L. fru- 
ticosa ([97], Tab. IV, Fig. 16), da han selv kun havde 


Jeg 


fruticosa sent by M. Sars to Alder. 


Hincks (54 & 57) identities the species, ,though not 
without some doubt*, as he doubts the difference between 
them being constant. 

G. O. Sars (97) mentions and gives drawings of both 
L. fruticosa and L. gracillima among the hydroides of 
Norway — protesting against Hineks's identification 





and 
also av third species, L. capillaris, about which he himself 
expresses åa doubt as to how far it is entitled to stand as 
an independent species. After looking earefully at his 
original specimens of this species, and comparing them 
with numerous colonies of L. gracillima, I am obliged to 
The length of the 


hydrothecæ in L. gracillima varies, as Alder has already 


consider the two species as identical. 


stated, considerably, and it is only in its long hydrothecæ 
that L. capillaris is said to differ from it. Sars's drawings 
are unfortunately not altogether caracteristic, as he has 
either chosen parts of colonies that are not very typical, 
or has not noticed the characteristic obliquity in the strue- 
ture of the hydrothecæ in L. fruticosa, and their eurvature 
in L. gracillima.  Figs. 17 & 23, Pl. IV, are especially 
misleading. 

This may explain Hincks's assertion (61) that G. 0. Sars 
has been mistaken in his view with regard to L. fruticosa, 
an assertion which, on the face of it, is all the more unrea- 
sonable from the fact that G. 0. Sars not only was eonstantly 
working with his father, but also had he latter's collections 
for purposes of comparison. Hincks thinks that G. 0. Sars's 
drawing is of L. grandis, Hmeks, å form which has not 
yet been found among the hydroids of Norway, and more- 
over does not oceur at all in the collections of Professors 
M. and G. 0. Sars. On the other hand, there are, in 
these collections, numerous specimens of L. fruticosa, deter- 
mined partly by M. Sars, and partly by G. 0. Sars, which 
are all thoroughly typical; and it is undoubtedly one of 
these that G. 0. Sars has made use of for his drawine. 

Hincks (61) still holds to his former supposition that 
L. fruticosa and L.graeillima are identical. His statements 
are here the more important from his having had the oppor- 
tunity of seeing and making drawings of a colony of L. 
Having been desirous, 
by his illustrations, to defend this view, he has probably 
sought for transition-forms in the hydrothecæ of both spe- 


cies — (as stated above, I readily allow that such do 
exist) — and none of his five drawings (tigs. G6—10, PI. 


VI) represents the entirely typical form. I have indeed, 
as good å ground as Hincks, when I separate the species; 
for in my investigations, I have made use not only of M. 
Sars's specimens of L. fruticosa, but also of the colonies 
of L. gracillima sent to him by Alder, as well as of several 
specimens of this species, determined by Sars, after com- 
parison with Al/der's colonies. 

I the same year, Hincks (62) describes among hy- 
droids from Iceland, å new species, L. grandis. This is 
undoubtedly a distinet species, but Hinck's definition is 
incomplete, being taken partly from G. 0. Sars's drawing 
of L. fruticosa (|97] Pl. IV, fig. 16), Hincks himself having 


gr 


Fragmenter af en Koloni til sin Raadighed. At denne 
Sammenstillen er ugrundet, har jeg ovenfor godtgjort. Han 
ledsager Beskrivelsen med to Afbildniuger ([62], Tab. VI, 
1--2), der viser, at L. grandis allerede ved sin Størrelse 
umuliggjør enhver Sammenblanding med de tidligere om- 
handlede Arter. 

Af senere Forfattere har Thompson (116) sluttet sig 
til Hincks, medens Clarke (86) giver meget karakteristiske 
Afbildninger af de to omtvistede Former (Tab. VI, Fig. 
22 og 24), og Marktanner Turneretscher (82) gjør opmerk- 
som paa, at saavel Hydrothekstilkene, som ogsaa selve 
Hydrothekerne er karakteristiske Skillemerker mellem de 
to Arter. 


Lafoéa gigantea, n. sp. 

(Tab. VI, Fig. 2). 

Rhizocaulom opret, sammensat, meget 
Hydrotheker 5—8 mm. lange, bægerfor- 


Trophosome. 
svagt forgrenet. 








only fragments of a colony ut his disposal. I have proved 
above that this comparison is unfounded. He accompanies 
the description with two illustrations ([62] P1. VI, figs. 
1&2) which show that from its size alone, it is impos- 
sible to eonfound L. grandis with the previously deseribed 
species. 

Among more recent authors, Thompson (116) has 
sided with H/ncks, while Clarke (36) gives very characteri- 
stic drawings of the disputed forms (P1. VI, figs. 22 & 27), 
and Marktanner Turneretscher (82) poimts out that both the 
hydrotheca stalks and the hydrothecæ themselves are cha- 
racteristic distinetive marks between the two species. 


Lafoéa gigantea, n. sp. 

(BL. VI, fig. 9). 

Rhizocaulom erect, compound, very 
Hydrothecæ 5—8 mm. long, eup-shaped, 


Trophosome. 
slightly ramified. 





A. En Koloni i naturlig 
B. Gonangium forstørret. 


Størrelse med Gonangier, 


A. Å colony (nat. size) with gonangia. 
B. Gonangium enlarged. 


mede, fladtrykte i den distale Ende og med sterkt udbøiet 
Kant, bæres paa Stilke af forskjellig Længde, der under 
forskjellig Vinkel og med store, uregelmæssige Mellemrum 
gaar ud fra Stammen. Stilkene er sammensat af kortere 
og længere Led. 

Gonosome.  Gonangier udgaar fra Rhizocaulomet 
og findes spredt over hele Kolonien. 
med en kort rørformig Aabning, og paa deres Overflade 


De er ægformede 
sees 6—8 langsgaaende Ribber. 5—8 mm. lange. 

Jeg henfører denne nye Art til Lafoéa, skjønt den 
i sin Bygning meget lidet ligner de øvrige Arter af denne 
Slægt. Imidlertid finder jeg ingen specielle Kjendemerker 
efter hvilke den bør sættes udenfor Lafoöas Slægtsdiagnose, 
og anser jeg det ikke for rimeligt at oprette nogen ny Genus 
for den. Dens klokkeformige Hydrotheker stiller den, sam- 
men med L. grandis og L. pinnata, paa Overgangen til 
Campanularia, medens dens Rhizocaulom tyder paa Slægt- 
skab med Lafoda. 

Den blev under Nordh.-Exp. funden 1 flere Exem- 
plarer paa en Station, og er senere af Konservator Ap- 
pelløf funden ved Moldøen ved Bergen. De fundne Ex- 
emplarer har en Høide af 5—10 cm. 

Samme Sted blev den Sommeren 1898 atter fundet 
af Dr. Hjort, og denne Gang i meget store Exemplarer, 


15—20 em. høie. Beskrivelsen af Gonangierne er taget 
fra disse. 
Findested. 164. 
Lafoöa pinnata. G. O. Sus. 
(Bab VIL Ero): 
Trophosome. Hydrocaulus opret, sammensatt, med 


fjærformig Forgrening. Hydrotheker symmetrisk bæger- 
formede, bæres paa en halv-spiraldreiet Stilk, der danner 
ca. 30" Vinkel med Moderstilken. 

Gonosome. Scapus. De enkelte Gonangier har i 
den distale Ende tre rørformige Aabninger, der munder ud 
paa Siden og danner 1209 Vinkel med hinanden. 

Denne Art, som tidligere kun er omtalt af G. 0. 
Sars (97), der fandt endel Exemplarer ved Mosterhavn i 
Hardanger, blev paa Nordh.-Exp. fundet paa flere Steder 
og i Exemplarer op til 7 em. høi. Kun et af disse bærer 
Gonangier; de sidder i Klynge paa en af de nederste 
Grene, og er endnu ikke fuldt udviklede; men paa et af 
Prof, Sars's Exemplarer fandt jeg en Scapus med fuldt 
udviklede Gonangier, der alle havde de eiendommelige tre 
Aabninger i den distale Ende. Ved Bunden af Hydrothe- 
kerne sees et Diaphragma. 


Findested. St. 200 og 270. 


flattened at the distal end, and with a very much outward 
curving margin, borne upon stalks of various leneths, which 
branch out from the stem at various angles and at wide, 
irregular interrvals. 
short joints. 


The stalks are composed of long and 


(aonangia issue from the rhizocaulom all 
They are oviform with a short tubular 


Gonosome. 
over the colony. 
opening, and on their surface are seen 6—8 longitudinal 
ribs. Length 5—38 mm. 

I refer this new species to Lafoöa, altbough it has 
very little resemblance in its structure to the other species 
of this genus. I cannot, however, find any special distin- 
guishing features, which would place it outside the generic 
definition of Lafoöa; and I see no reason for establishing a 
new genus for it. Its bell-shaped hydrothecæ place it, with 
L. grandis and L. pinnata, on the transition to Campanu- 
laria, while its rhizocaulom points to a relationship with 
Lufoda. 

Several specimens where found during the N. Atlan. 
Exp. at one station, and it has subsequently been found 
by Curator Appelløf off Moldøen, near Bergen. The height 
of the specimens found is from 5 to 10 em. 

At the same place this species was found by Dr. 
Hjort in the summer 1898, and now in very large speci- 
mens, 15—20 cm. in height. My deseription of the gso0- 
nangia is taken from these colonies. 

Locality. Station 164. 


Lafoöa pinnata, G. 0. Sars. 
(P1. VI, fig. 1). 


Trophosome. Hydrocaulus erect, compound, with 
penniform ramifieation. Hydrothecæ symmetrically ceup- 
shaped, borne upon åa half-spirally twisted stalk, which 
makes an angle of about 309 with the the parent stalk. 

Gonosome.  Scapus. Each gonangium has three 
tubular apertures at its distal end, opening at the side, 
and forming an angle of 120" with one another. 

'This species, which has hitherto been mentioned only 
by G. 0. Sars (97), who found a few specimens at Moster- 
havn in the Hardanger Fjord, was found at several places 
during the N. Atlan. Exp., the specimens being up to 
T em. in height. Only one of these bears gonangia; they 
are standing in elusters on one of the lowest branches, 
and are not yet fully developed. But I found on one of 
Prof. Sars's specimens, å scapus with fully developed go- 
nangia, which all had the characteristic three openings at 
their distal end. Å diaphragm is visible at the bottom of 
the hydrothecæ. 


Locality. Stations 200 & 270. 
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Gen. IL. 


er forholdsvis svagt representeret i Nordh.-Exp.'s Materiale, 


Campanularia 


idet der kun findes en enkel liden Art voxende paa Ko- 


lonier af andre Hydroider, nemlig Campanularia volu- 


bilis, Lin. 


Campanularia volubilis, Lin. 
Trophosome. Hydrocaulus enkel, ugrenet, udgaar 
fra en krybende Hydrorhiza; den er løst spiraldreiet med 
en tydelig Ring lige under Hydrothekerne. Disse har 
næsten Cylinderform, smalner hurtig af nederst, og har i 
Randen ca. 10 afrundede Tænder.  Hydrothekernes Længde 
er omtrent dobbelt saa stor som deres største Bredde. 

Gonosome. Gonangier flaskeformige med lang Hals, 
staar ved en kort Stilk fæstet til den krybende Stolo. 
Gonoforer er fastsiddende. 

Denne Art er fundet især paa Arter af Slægten 
Halecium, saaledes paa H. muricatum og H. irregulare, 
men ogsaa i Mængde paa Selaginopsis obsoleta fra St. 322. 


Gen. II. 


omfatter saadanne Campanularider, hvis Hydrotheker lukkes 


Campanulina 


med et Laag. 


Campanulina plicatilis, M. Sars. 

Trophosome. Hydrocaulus sammensat, opret, fjær- til 
vifteformig forgrenet i et Plan. Hydrorhiza en sammen- 
filtret Masse forgrenede Rør. Hydrotheker lange, rørfor- 
mig bøiede, med Konvexitet opad, lukkes ved at den øverste 
Del foldes sammen fra begge Sider mod Diameteren. 

Gonosome. (onangier, store eylindriske med eirkel- 
rund Aabning i den distale Ende findes spredt over Kolo- 
nien. Væggen beklædt med et chitinøst Netværk, dannet 
af Udløbere fra Grenene. 


Denne Art, som tidligere er fundet ved Norges og 
Grønlands Kyster og indgaaende beskrevet af M. Sars og 
Levinsen, blev under Nordh.-Exp. fundet paa tre forskjel 
lige Stationer. Jeg har ikke havt Anledning til at iagt- 
tage Gonangierne, og ovenstaaende Beskrivelse af dem er 
vivet af M. Sars, der 
paa Spiritusexemplarer. 

Findested. 18, 312 og 557. 


dog ogsaa kun havde betragtet dem 


Campanulina producta, G. O. Sars. 


Trophosome. Hydrorhiza krybende, ingen opret 
Stamme; Hydrotheker vider sig svagt ud mod distale Ende 
og lukkes ved at den øverste hindeagtige Del foldes radiært 
til Stilken, 


paa hvilken 


sammen mod Midten; fuldstændig jevn Overgang 
der er betydelig længer end Hydrothekerne, og 
ofte sees nogle faa, utydelige Ringe. 

Hydroida, 


Den norske Nordhavsexpedition. Kristine Bonnevie: 


Gen. II. 


This genus is comparatively poorly represented in the 
N. Atlan. Exp. collection, there being only one small 


Campanularia. 


species, growing on colonies of other hydroids, viz. Cam- 
panularia volubilis, Lin. 


Campanularia volubilis, Lin. 
Trophosome. Hydrocaulus simple, unramified, issu- 
ing from a creeping hydrorhiza; it is twisted in a loose 
spiral, with a distinet ring just below the hydrothecæ. "The 
latter are almost eylindrical, taper rapidly below, and have 
The length of 
the hydrothecæ is about twice their greatest breadth. 


about 10 rounded teeth on their margin. 


Gonangia bottle-shaped, with long necks: 


Gono- 


Gonosome. 
stand on short stalks attached to the ereeping stolon. 
phores sessile. 

This species is found especially on species of the 
genus Halecium, such as H. muricatum and H. irregulare, 
but also in large number on Selaginopsis obsoleta from 
Station 322. 


Gen. III. 


will embrace such Campanularidae as have their hydro- 
thecae furnished with a lid. 


Campanulina 


Campanulina plicatilis, M. Sars. 

Trophosome. Hydrocaulus compound, erect; penni- 
form to flabelliform ramifieation in one plane. Hydrorhiza 
a tangled mass of branching tubes. Hydrotheca long, tubu- 
lar, curved, the convex side uppermost, is closed by the 
folding together of the upper thin part from both sides 
towards the diameter. 

Gonosome. Gonangia large, eylimdrical with eircular 
opening at the distal end; are found scattered over the 
colony. The covered with a chitinous net-work 
formed by shoots from the branches. 

This species, which was previously found on the 
coasts of Norway and Greenland, and was minutely de- 
seribed by M. Sars and Levinsen, was found at three dit- 
ferent stations during the N. Atlan. Exp. I have had no 
opportunity of examining the gonangia, and the above de- 


wall is 


seription of them was given by M. Sars, who also, howe- 
ver, had only seen them in spirit specimens. 
Locality. Stations 18, 312 & 357. 


Campanulina producta, G. 0. Sars. 

Trophosome. Hydrorhiza cereeping, no erect stem. 
The hydrothecæ expand slightly towards their distal end, 
and are closed by the folding together towards the centre 
of the upper, membranous portion; perfectly even transition 
to the stalk, which is considerably longer than the bydro- 
thecæ, and upon which a few indistinet rings may often 
be seen. 
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Gonosome. Gonangier udgaar fra Stolonen, og er 
glatte, cirkelrunde, noget fladtrykte fra Siderne, med en 
kort Munding. 

Denne Art er af G. 0. Sars ved 
Bodø og Lofoten, og af Storm i Trondhjemsfjorden paa et 
Dyb af 80—250 Favne. Sars's FExemplarer var, ligesom 
det paa Nordh.-Exp. fundne, uden Gonangier, og ovenstaa- 


tidligere fundet 


ende Beskrivelse af disse er givet af Storm, der saa dem 
paa enkelte af de i Trondhjemsfjorden fundne Exemplarer. 


Findested. Ukjendt. 


Fam. Sertularidae. 


Hydranther  spindelformige med traadformede Ten- 
takler i Kreds.  Hydrotheker rør- eller bægerformige, 
altid siddende, mere eller 


en 
og å mindre intim Forbindelse 
med Hydrocaulus: denne er stadig forgrenet, og Grenene 
oftest alternerende. 

Indenfor denne Familie, ligesom inden Fam. Cm- 
panulinidae, har Levinsen gjennemført en Slægtsinddeling 
grundet paa Beskaffenheden af Hydrothekernes Laag. Men 
ogsaa her maa jeg fastholde, hvad jeg udtalte tidligere, 
nemlig at Laagets og Hydrothekrandens Beskaffenhed er 
meget gode Artsmerker, men at grunde et System paa 
disse Karakterer vil være at tillegge dem en altfor stor 
Betydning. 

Schneider lader alle Familiens Arter kun danne en 
eneste Slægt, Sertularia, medens han dog af praktiske 
Hensyn opstiller flere Grupper indenfor denne, og denne 
Gruppeinddeling baserer han paa Hydrothekernes Anord- 
ning paa Grenenes Internodier. 

Jeg finder ogsaa, at Grænserne mellem de Slægter, 
der er opstillet i de forskjellige Systemer er altfor løse, til 
at Slægterne skal kunne blive staaende, og de forskjellige 
Arter af Sertularider danner en fuldstændig sluttet Række. 
Jeg deler derfor Schneiders Opfatning, at hele Familien 
danner én Slægt, hvis Arter kan inddeles i forskjellige 
Grupper. 


Sertularella gayi, Lamx. 


Trophosome. Hydrocaulus sammensat, Grene alter- 
nerende, men med uregelmæssig Afstand. —Hydrotheker 
bægerformige, glatte eller med nogle Rynker paa Tvers og 
4 Tænder regelmæssig fordelte om Aabningen. 

Gonosome. (Gonangier ægformede med Rynker i den 
distale Del og 2? Tænder om Aabningen. 

Et Par Exemplarer af denne Art, 4—6 cm. høie, 
blev fundet under Nordh.-Exp. sammen Thiaria filtcula. 


Stationens Nummer er desværre ikke bevaret. 


«1 


(or) 


Gonosome. Gonangia on the stolon, smooth, cireular, 


somewhat compressed at the sides, with a short aperture. 


This species was previously found by G. 0. Sars at 
Bodø and Lofoten, and by Storm in the Trondhjem Fjord 
at depths from 80 to 250 fathoms. Sars's specimens, as 
also those found in the N. Atlan. Exp. were without 
gonangia, and the above description of them was given by 
Storm. who saw them in a few of the specimens found in 
the Trondhjem Fjord. 


Loceality. Unknown. 


Fam. Sertularidae. 


Hydrantlis spindle-shaped, with filiform tentacles in 
a circle. Hydrothecæ tubular or cup-shaped, ahvays sessile 
and more or less intimateliy connected with the hydrocaulus, 
which is alvays ramified, the branches being generally 
placed alternately. 

In this family, as in Campanulinide, Levinsen has 
made a division of genera, based upon the nature of the 
lid of the hydrotheceæ. But the remark that I made pre- 
viously is also applicable here, namely, that the nature of 
the lid and of the margin of the hydrotheca, are very good 
specific distinguishing features, but that in basing å system 
upon these characters we aseribe to them to much im- 
portance. 

Schneider makes all the species of the family form 
one single genus, Sertularia, while for practical reasons, 
he sets up several groups within this genus, basing his 
division upon the arrangement of the hydrothecæ on the 
internodes of the branches. 

I consider too, that the dividing lines between the 
genera that have been etablished in the various systems, 
are too uncertain to allow of their being retained; and the 
various species of Sertularidæ form an unbroken series. 
I therefore adhere to that the 
family forms one genus whose species can be arranged in 
various &rOUps. 


Schneider's view whole 


Sertularella gayi, Lamx. 


Trophosome. Hydrocaulus compound, branches al- 
ternating, but at irregular intervals. Hydrothecæ cup- 
shaped, smooth or with transverse wrinkles, and 4 teeth, 
at equal distances from one another, round tbe opening. 

Gonosome. Gonangia oviform with wrinkles at the 
distal end, and two teeth at opposite sides of the opening. 

Two or three specimens of this species, 4—6 em. 
high, were found during the N. Atlan. Exp. together with 
Thuiaria filicula. The number of the station has unfor- 
tunately not been preserved. 
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Sertularella polyzonias, Lin. 


Trophosome. Hydrocaulus enkel, med uregelmæssig 
Forgrening. —Hydrotheker bægerformige, glatte, med 4 


Tænder om Aabningen. 
Gonosome. Gonangier ovale, rynkede i hele sin 
Længde, med 4 Tænder om Aabningen. 
Denne Art blev funden i store sammenfiltrede Kolo- 
nier paa to Stationer, hvoraf den ene er ukjendt. 


Findested. NSt. 322. 


Sertularella tricuspidata, Alder. 


Trophosome. Hydrocaulus enkel, alternerende Grene. 
Hydrothek rørformig, udvidet mod distale Ende, med tre 
Tænder, regelmæssig fordelt om Aabningen. 

Gonosome. Spindelformige Gonangier, sterkt rynket 
tversover, med en smal rørformig Aabning. 

Fra ikke mindre end 5 forskjellige af Nordh.-Exp.'s 
Stationer findes smukke Exemplarer af denne Art. Kolo- 
nierne har en Høide af 4—12 cm., og de fleste har en 
meget regelmæssig fjærformet Forgrening. 


Findested. St. 175, 322, 341, 353. Jan Mayen. 


Dynamena. 


Af Gruppen Dynamena forekommer kun to tidligere 
kjendte Arter, nemlig D. fallax og tamarisct, men begge 
disse paa flere Steder.  Desuden findes ogsaa en ny Art, 
D. unilateralis. 


Dynamena fallax, Johnst. 


Trophosome. med alterneret 
stillede Grene. Hydrotheker rørformige, med en glatrandet, 
oval Aabning, hvis Plan danner en spids Vinkel med 
Længdeaxen.  Længden af Hydrothekernes 
Del er omtrent lig deres Bredde. 

Gonosome. Gonangier store, med 4 Ribber udvendig 
(mindre udviklet hos Han end hos Hun), der forlænges 
udenfor Gonangiets distale Ende til 4 ligestore Blade, der 
danner et Slags Kammer udentor dette. 

Blandt de hjembragte Kolonier af denne Art, er 
enkelte meget store, 15—20 cm. høie, og smukt forgrenede. 


Hydrocaulus enkel, 


divergerende 


Findested. St. 3037, 315, 322. 


Dynamena unilateralis, n. sp. 

(Tab. VII, Fig. 5). 
Trophosome. Hydrocaulus enkel, Grene uregelmæs- 
sig alternerende, Hydrotheker rørformige, noget smalere 
ved Mundingen end ved Basis, med ecirkelformig, glatrandet 
Aabning, hvis Plan staar lodret paa Grenenes Længdeaxe. 


Sertularella polyzonias, Lin. 


Trophosome. Hydrocaulus simple, with irregular 
branehing.  Hydrothecæ cup-shaped, smooth, with 4 teeth 
about the opening. 

Gonosome. (Gonangia oval, wrinkled throughout their 
length, with 4 teeth about the opening. 

This species was found in large, tangled colonies at 
two stations, one of which is unknown. 

Locality. Station 322. 


Sertularella tricuspidata, Alder. 


Trophosome. Hydrocaulus simple, alternating bran- 
Hydrothecæ tubular, expanded at the distal end, 


with three teeth at regular intervals round the opening. 


ehes. 


Gonosome. —Spindle-shaped gonangia, very much 
wrinkled across, with å narrow, tubular opening. 

There are tine specimens of this species from no less 
than 5 different stations of the N. Atlan. Exp. The colo- 
nies have a height of from 4—12 cm., and most of them 


have a very regular pinnate extension. 
J d 


Loceality. Stations 175, 322, 341 and 353: Jan 
Mayen. 
Dynamena. 


Only two previously known species of the group Dy- 
namendæ oceur, namely D. fallax and D. tamarisca, but 
both of them in several places. 
eies, D. umnilateralis. 


There is also a new spe- 


Dynamena fallax, Johnst. 


Trophosome. Hydrocaulus simple, with alternating 
branches.  Hydrothecæ tubular, with å smooth-edged oval 


opening, whose plane makes an acute angle with the long 
The length of the divergent portion of the hydro- 
theca is about equal to its breadth. 


AxIS. 


Gonangia large, with 4 external ribs 
(less developed in the male than in the female), which are 
produced beyond the distal end of the gonangium, in the 
shape of 4 equal leaves, forming a kind of comb. 


Gonosome. 


Among the colonies of this species brought home, a 


few are very large — from 15 to 20 em. in height — 
and beautifully branching. 


Locality. Stations 303(?), 315 and 322. 


Dynamena unilateralis, n. sp. 
(PL. VII, fig. 5). 


Trophosome. Hydrocaulus simple, branches alter- 


nating irregularly. —Hydrothecæ tubular, somewhat nar- 
rower at the mouth than at the base, with cireular smooth- 
edged opening, whose plane is at right angles to the long 


axis of the branch. 
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Gonosome. Gonangier pæreformede. glatte, med en 
kort rørformig Aabning. 

Af denne Art, som ikke tidligere er beskrevet, fandtes 
under Nordh.-Exp. nogle Kolonier paa en enkelt Station. 

Kolonierne har en Høide af S—10 em. og er temme- 
lig tæt besatte med Grene, der i Koloniens proximale Del 
udgaar nogenlunde regelmæssig alternerende, og i et Plan. 
I den distale Del derimod udgaar Grene i alle Retninger, 
og de er atter selv forgrenede i Planer, der ligger lodret 
paa Koloniens oprindelige Plan, og denne faar saaledes et 
eiendommeligt buskformigt Udseende. Hovedstammen er 
enkel, og utydelig leddelt og bærer, ligesom alle Grene, 
Hydrotheker. Led, er stillet 
lodret paa deres Længdeaxe, og hvert Internodium bærer 


et Par eller, mod Grenenes Spids, kun en Hydrothek. 


(Grenene har tydelige der 


Grenenes to Hydrothekrækker ligger ikke i samme 
Plan, men deres Planer danner en Vinkel paa ea. 909 med 
hinanden, saa at naar man ser en Gren fra Siden, har 
man alle Hydrotheker udmundende paa samme Side af 
denne. Grenene faar saaledes en Forside (med Hydro- 
thekmundinger) og en Bagside. De horizontalt udbredte 
Grene 1 Koloniens distale Del har alle sin Forside vendt 
opad, mod Koloniens Spids. I Vinkelen ved Basis af 
(Grenene sees altid en Hydrothek. 

De 


og 


to Hydrotheker, som staar paa samme Interno- 
dium danner et Par, staar ikke i samme Høide, idet 
som Regel den, der befinder sig paa Internodiets venstre 
Side (seet langs Grenenes Forside fra dens proximale mod 
den distale Ende), er mere distalt beliggende end den anden. 


Hydrothekerne er nærmest flaskeformige, idet deres 
nederste Del er opsvulmet; deres eirkelrunde Aabning staar 


lodret paa Grenenes, — og saaledes ikke paa deres egen 
-— Længdeaxe. 


Gonangier findes i tætte Rækker paa Forsiden af 
Grenene, mest i Koloniens distale Del. De er pærefor- 
mede, næsten ret afskaarne i den distale Ende og med en 
meget kort rørformig Aabning. 

Findested. St. 322. | 


Dynamena tamarisca. Lin. 


Trophosome. Hydrocaulus enkel, Grene alternerende. 
Hydrotheker rørformige, modsat stillede, med tre ligestore, 
stumpe Tænder om Randen. 

Gonosome. Han: Sammentrykt fra Niderne, med 
en rørformig Aabning og en liden Spids paa hver Side af 
denne. Hun: Pæreformet med tre Ribber udvendig, der 
i den distale Del danner Basis for endel spidse Tænder, 
der rager frem over Mundingen. 

Hydroida. 


Den norske Nordhavsexpedition, Kristine Bonnevie: 
I 


Gonosome. (xonangia pear-shaped, smooth, with a 
short tubular opening. 

During the N. Atlan. Exp. a few colonies of this 
species, which has not been previously deseribed, were 
found at one station. 

The 
rather thickly beset with branches, which, in the proximal 
part of the colony, alternate with a certain regularity, and 
in one plane. In the distal portion. on the other hand, 
the branches stretch in all directions, and braneh in their 


colonies are from 8 to 10 em. high, and are 


turn in planes which are at right angles to the original 
plane of the colony, thus imparting a peculiarly bushy 
appearance to the colony. The chief stem is single and 
indistinctlv artieulated. and, like all the branches, bears hy- 
drothecæ. The branches are distinetly jomfed, the joints 
being placed at right angles to their long axis, and each 
internode bears of pair af hydrothecæ, or towards the end 
of the branch, one. 

The branches' two rows of hydrotheeæ do not lie in 
the same plane, but their planes form an angle of about 
60 with one another, so that in a side view of a branch, 
all the hydrothecæ open upon one side. The branches 
thus have an anterior and a posterior side, the anterior 
having the openings of the hydrothecæ. The horizontal 
branehes in the distal portion of the eolony have their 
anterior side turned upwards. towards the apex of the co- 
lony. There is always a hydrotheca in the angle at the 
base of the branches. 

The two hydrothecæ that stand on the same inter- 
node, and form a pair. are not exactly opposite one an- 
other; for, as å rule, the one on the left side of the inter- 
node (looking along the anterior side of the branch, from 
its proximal towards its distal end), is more distally situated 
than the other. 

The hydrothecæ are almost bottle-shaped, their lower 
portion being swollen; and their eireular opening is per- 
pendieular to the branch's, and therefore not to their 
Own, &axIs. 

Gonangia are found in close rows upon the anterior 
side of the branch, chiefly in the distal part of the colony. 
They are pear-shaped, almost abruptly truncated at their 
distal end, and with a very short tubular opening. 

Locality. Station 322. 


Dynamena tamarisca, Lin. 


Trophosome. Hydrocaulus simple, branches alterna- 
ting. Hydrothecæ tubular, placed opposite one another, 
with three equal, blunt teeth on the margin. 

Gonosome. Male: compressed laterally, with a tubular 
opening, and a little spike on each side of it; female: pear- 
shaped, with three external ribs, which form, in their 
distal portion, the foundation for some pointed teeth, which 
project over the opening. 
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Smaa Kolonier af denne Art, 3—5 cm. høie, fandtes 
Lafoéa paa to af Nordh.-Exp.'s 


sammen med abietina 
stationer. 
Findested. 


192, 200. 


Thuiaria 

Trophosome. Hydrocaulus enkel, Grene alternerende 

iet Plan; Hovedstamme og Grene er omtrent lige tykke. 

Hydrotheker rørformige, modsat stillede, divergerer sterkt 
med sin distale Del, har en glat, eirkelrend Aabning. 


pinaster, Ell. & Sol. 


Gonosome.  Æetformet. Han: med 4 Spidser 1 den 
distale Ende; Hun: med 4 Ribber, 
Ende. 


der hver bærer to 


Pigge nær den distale Begge Kjøns Gonangier har 
en rørformig Aabnineg. 


En 
bragtes fra Nordh.-Exp. 


em. høi) Koloni af denne Art med- 
Stationens Nummer er ikke be- 


liden (ca. 5 


varet. 


Thuiaria filicula, El. & Sol. 


Trophosome. 
et Plan. Hovedstammen zikzakbøiet. en 
udgaar fra hver Bøining. 


alter- 
Gren 
Hydrotheker flaskeformige, mod- 
sat stillede, divergerer med sin distale Del; Aabningen er 


Hydrocaulus enkel, Forgrening 
nerende 1 


glat, cirkelrund, og dens Plan staar lodret paa Grenenes 

Længderetning. 
Gonosome. 

mig Aabning. 
Af denne Art fandtes ligeledes kun en enkel liden 


Gonangier pæreformede med en rørfor- 


Koloni, ca. 4 em. høi og svagt forgrenet. 
Findested. St. 262. 


Thuiaria articulata, Pal. 


Trophosome. Hydrocaulus enkel; Forgrening alter- 
nerende i et Plan. Hydrotheker flaskeformige, alternerende 
stillet og helt indleirede i Grenen, med eirkelrund Aabning. 
Gonangier pæreformede med rund Aab- 


ning, der lukkes med et Laag. 


Gonosome. 


Et Par meget pene Kolonier, ”—10 em. høie, fandtes 
sammen med Lafoéa gracillima. 
Findested. St. 267. 


Thuiaria argentea, Ell. & Sol. 


Trophosome. Hydrocaulus enkel, Forgrening 1 et 

Plan; Hovedstammen zikzakbøiet med Grene udgaaende 

fra hver Bøming. Hydrotheker flaskeformede, alternerende 

stillet; Aabningen, der har en spids Tand i Kanten, er 

rettet udad. 
Gonosome. Gonangier pæreformede med en eller to 

Spidse i den distale Ende og rørformig Aabning. 
Findested. Ukjendt. 


Small colonies of this species, 3—5 em. high, were 
found with Lafoca abietina at two of the N. Atlan. Exp. 
stations. 


Loceality. Stations 192 and 200. 


Thuiaria pinaster, El. & Soll. 
Trophosome. Hydrocaulus simple, branches alter- 
nating in one plane; the chief stem and branches are ot 
about equal thickness.  Hydrothecæ tubular, placed oppo- 
site one another, diverge greatly distally, have a smooth, 
cireular opening. 

Gonosome.  Oviform. Male: with 4 spikes at the 
distal end; female: with 4 ribs, each bearing two spines 
the distal 


tubular openings. 


near end. The gonangia of both sexes have 
A small (about 5 em. high) colony of this species was 
brought from the N. Atlan. Exp. The of the 


station is obliterated. 


number 


Thuiaria filicula, El. & Soll. 


Trophosome. Hydrocaulus simple, ramification alter- 
Main stem z1gzagged, åa branch star- 
Hydrothecæ bottle-shaped, placed 


opposite one another, diverging distally; the opening is 


nating in one plane. 
ting from every angle. 


smooth, eireular, and its plane is perpendieular to the axis 
of the branch. 


Gonosome. (onangia pear-shaped, with a tubular 
opening. 


Of this species also, only one small colony was found, 
about 4 cm. higb, and slightly ramified. 


Locality. Station 262. 
Thuiaria articulata, Pal. 
Trophosome. Hydrocaulus simple, ramification alter- 


nating in one plane. Hydrothecæ bottle-shaped, placed 
alternately and completely imbedded in the branch, with 
cireular opening. 

Gonosome. Gonangia pear-shaped, with round opening, 
which eloses with a lid. 

Two or three colonies, 7—10 em. high, where found 
with Lafoéa gracillima. 

Locality. NStations 267. 


Thuiaria argentea, EI. & Sol. 

Hydrocaulus simple, ramification in 
one plane; main stem zigzagged, with branches starting 
Hydrothecæ bottle-shaped, placed alter- 
nately; the opening, which has a pointed tooth on its 
margin, is directed outwards. 

Gonangia pear-shaped, with one or two 
spikes at the distal end, and a tubular opening. 

Unknown. 


Trophosome. 


from every angle. 


Gonosome. 


Locality. 
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Selaginopsis obsoleta, Lepechin. 
(Tab. VI, Fig. 3). 


Trophosome. Hydrocaulus enkel, Forgrening alter- 
nerende i et Plan; Hovedstammen zikzakbøiet, uden Hy- 
drotheker og tydelig delt i ulige lange Led. Hydrotheker 
6 i hver Kreds.  Kredsene er tæt 
stillet over hinanden, og saaledes at hver Hydrothek i en 


Kreds staar vertikalt 


indleiret i Stammen, ca. 


over et Mellemrum i den nedenfor 
liggende.  Hydrothekerne smalner af mod Aabningen, der 
er oval og med glat Rand. 

Gonosome. (onangier omvendt kegleformige, findes 
spredt over Grenene, men mest paa den Side af dem, der 


vender mod Koloniers distale Ende. 


En Del Kolonier af Selaginopsis, som fandtes under 
Nordh.-Exp. maa nærmest henføres til ovennævnte Art, 
der findes omtalt af Kirchenpauer (T1)*. 

Kolonien er ea. 20 em. høi og har Form som et høit 
Triangel. Som Fig. 3 viser, kan man tydelig følge Kolo- 
niens Væxt (sandsynligvis Aarstilvexten), idet det oprinde- 
lige Triangels Flade er forøget ved at nye Lag er tilføiet 
paa dets Sider. Hvis hvert af disse Lag representerer et 
Aars Tilvext, kan man paa en Koloni af denne Art uden 
Vanskelighed læse dens Alder. Exemplar 
havde isaafald begyndt sin tredie Sommer, og den lille 
Sidegren skjød ud i Løbet af Koloniens andet Aar. 


Nærværende 


(Gonangierne, der er smaa i Forhold til Hydrothe- 
kernes Størrelse, staar ikke omtalt i Kvrkenpauers Beskri- 
af Arten. 
med sin Spids og ret afskaarne i den distale Ende. 


velse De er kegletormige, fæstet til Grenene 


Findested. 


Selaginopsis arctica, n. sp. 
(Tab. VI, Fig. 4). 


Trophosome. Hydrocaulus enkel, svagt bøiet og delt 
i ulige lange Led; Forgrening fjærformig i et Plan. Saavel 
Stamme som Grene bærer Hydrotheker i 4 Længderækker 
(enkelte Grene to). Hydrothekerne er indleiret i 


Stammen, smalner af mod den distale Ende og har oval 


bare 


Aabning med glat Rand. 
Gonosome. Gonangier staar i tætte Rækker paa 
Grenenes OQverside og er lidt længer end Mellemrummet 


mellem to Grene. De er kegleformige, fæstet med Spidsen 
og har et ydre Marsupium. 

Denne Art er mindre end den foregaaende, og den 
er let kjendelig ved de 4 regelmæssige Længderækker, der 
dannes af helt indleirede Hydrotheker. Grenene, der ud- 
gaar alternerende fra Hovedstammen, er ofte selv dichoto- 


misk delte i Spidsen. 


* Jeg har desværre ikke havt Anledning til at se Lepechins egen 


Beskrivelse af Arten. 


Selaginopsis obsoleta, Lepechin. 
(PI. VI, fig. 5). 


Trophosome. Hydrocaulus simple, ramification alter- 
nating in one plane; main stem zigzagged, without hydro- 


Hydro- 


thecæ imbedded in the stem, about 6 in every circle; the 


theeæ, and distinetly divided into unequal joints. 


circles are close together. one above another, and in such 
a manner that each hydrotheca m a circle is vertically 
over an interspace in the eirele below. The hydrothecæ 
taper towards the opening, which is oval and has å smooth 
margin. 

an inverted conical form, 


Gonosome. Gonangia of 


scattered over the branehes, but cehiefly on the side which 
is turned towards the distal end of the colony. 

Some of the colonies of Selaginopsis that where found 
in the N. Atlan. Exp. must be referred to the above spe- 
cies, which is mentioned by Körchenpauer (1)*. 

The colony is about 20 em. in height, and has the 
form of a high triangle. As shown in fig. 3 the growth 
of the colony can be distinetly followed (probably yearly 
growth) in the addition of new layers on the sides of the 
original triangle. If each of these layers represents a 
year's growth, the age of a eolony of this species may be 
asily told. On a supposition of this kind, the present 
speeimen had entered upon its tbird summer, and the 
little lateral braneh grew out in the course of the colony's 
second year. 

The gonangia, which are small in comparison to the 
are not mentioned in Kirchenpauer's deserip- 
They are conical, attached to the 


the 


hydrothecæ, 
tion of the species. 
and truncated at 


branch by their apex, abruptly 


distal end. 


ov 


Locality. Station 322. 


Selaginopsis arctica, n. sp. 
(PI. VI, fig. 4). 


Trophosome. Hydrocaulus simple, slightly curved, 
and divided into unequal joints; ramification spiral in one 
Both stem and branches bear hydrothecæ, standing 


Hydro- 


thecæ imbedded in the stem, taper towards the distal end, 


plane. 
in 4 longitudinal rows (a few branches only 2). 


and have an oval opening with å smooth margin. 

Gonosome. Gonangia stand in thick rows upon the 
upper side of the branches, and are a little longer than 
They are conical, atta- 


ched by the apex, and have an external marsupium. 


the space between two branches. 


The species is smaller than the preceding one, and 
is easily recognisable by the four regular longitudinal rows., 
The branches, 
which grow alternately from opposite sides of the main 


formed of wholly imbedded hydrothecæ. 


stem, are often dichotomous at the apex. 


Lepechin's original deseription I have unfortunately not had an 


opportunity of seeing. 


Et eiendommeligt Udseende har Kolonien i den 
Tid da Gonangierne er fuldt udviklede. 
meget tætte Rækker langs Oversiden af Grenene og har 
alle sin Længderetning parallel Hovedstammens. Deres 
Længde er noget større end den vertikale Afstand mellem 


to Grene, og de forskjellige Rækker af Gonangier kommer 


Disse voxer i 


saaledes til at dække hinanden som Tagsten, idet hver 
Rækkes Gonangier med sin distale Del dækker den nær- 
mest ovenfor liggende Gren og dermed ogsaa udspringet 
af dens Gonangierække. 

Paa Nordh.-Exp.s Exemplar er de fleste Gonangiers 
Indhold tømt ud 1 de 
sig derfor som tætte 
den øvre Begrænsning 


ydre Marsupier, og disse fremhæver 
Rader af smaa Kugler, der danner 
af hver enkelt (onangierække. 


Findested. Nt. 322. 


Hydrallmania falcata, Lin. 


Trophosome, Hydrocaulus tynd, bøielig, spiralsnoet, 
bærer ikke Hydrotheker; Grenene er ofte fjærformig for- 
unilateralt anordnet 


grenede.  Hydrotheker flaskeformige, 


langs Grenene, men deres Munding er afvexlende rettet 


til høire og venstre. Deres Aabning er oval med svagt 
bugtet Kant. 
Gonosome. (Gonangier ovale, med rund Aabning. 


Store Kolonier (15—20 em.) af denne Art fandtes 
paa tlere Stationer under Nordb.-Exp., men ikke alle Sta- 
tioners Nummer findes bevaret. 


Findested. St. 303 og 235. 


Fam. Plumularidae. 


Hydranther spindelformige med traadformige Tentakler 
i en Kreds. Hydrotheker siddende og anordnet i en Række 
langs Stamme og Grene. Hydrocaulus oftest med regel- 
messig fjærformig Forgrening. Nematophorer altid tilstede. 


Plumularia fragilis, Hamann. 
(Tab. VII, Fig. 1). 
Trophosome. Kolonien fjærformig; Hydrocaulus 
enkel, tydelig leddet; hvert Led bærer I Hydrocladium. 
Disse udgaar alternerende, og hvertandet Internodium bærer 
en Hydrothek, hvis Længde er omtrent "3 af Internodiets. 
1 Nematophor findes proximalt for hver Hydrothek, medens 
de mellemliggende Internodier er nøgne. 

Gonosome. Gonangier ovale, næsten siddende, ofte 
med spidse Fremspring i distale Ende; de sidder i to 
Rækker langs Hovedstammen, lodret paa denne og i Hy- 
droeladiernes Plan. 


The colony has a very peculiar appearance when the 
gonangia are fully developed. The latter grow in very 
thiek rows along the upper side of the branches. and all 
have their long axis parallel with that of the main stem. 
Their length is somewhat greater than the vertical distance 
between two branches, and the different rows of gonangia 
thus cover one another like roof slates, the distal portion 
of those in one row covering the next braneh above them, 


and therefore also the base of its gonangia. 


in the N. Atlan. Exp. specimens, most of the go- 
nangia have emptied their contents into the external mar- 
supia, which appear in consequence like close rows of 
little spheres, forming the upper border of each row of 


gonangia. 
Locality. Ntation 322. 
Hydrallmania falcata, Lin. 
Trophosome. Hydrocaulus thin, flexible, spirally 


twisted, does not bear hydrothecæ; the branehes are often 
pinnate.  Hydrothecæ bottle-shaped, unilaterally arranged 
along the branches, but their opening is alternately to the 
right and left. The opening is oval, with slightly cur- 
ving edge. 
Gonosome. Gonangia oval, with round opening. 
Large colomies (15—20 em.) of this species where 
found at several stations during the N. Atlan. Exp., but 
not all the numbers of the stations have been preserved. 


Locality. Stations 303 and 235. 
y 


Fam. Plumularidae. 


Hydranths spindle-shaped, with filiform tentacles in 

Hydrothecæ sessile and arranged in a row along 
Hydrocaulus generally with regular 

Nematophores always present. 


a circle. 
the stem and branches. 
pinnate ramification. 


Plumularia fragilis. Hamann. 
(PI. VII, fig. 1). 


Trophosome. Colony pinnate; hydrocaulus simple, 
distinetly artieulated, each joint bearing 1 hydrocladium. 
These grow alternately from opposite sides, and every 
other internode bears 1 hydrotheea, whose length is about 
ls that of the internode. OQne nematophore is found on 
the proximal side of each hydrotheca, while the intervening 
internodes are bare. 

Gonosome. Gonangia oval, almost sessile, often with 
sharp projections at the distal end; they stand in 2 rows 
along the main stem, perpendicular to it, and in the plane 
of the hydroeladia. 
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Denne Art, af hvilken et Par Kolonier (ea. 5 em. 
høie) blev fundet paa en af Nordh.-Exp.'s Stationer, er 
særdeles tint bygget, og saa hyalin, at det vilde være van- 
skeligt at faa Øie paa den, hvis den var uden Gonoforer. 
Koloniens Form ligner P. pinnatt, kun staar Hydrocla- 
dierne ikke sua tæt som hos denne, (pan et Par af de Ko- 
lonier, jeg havde til Undersøgelse fandtes Hydrocladier kun 
i den distale Del, og den adskilles let fra P. pinnata, 
saavel ved den finere Bygning, som ogsaa derved, at kun 
hvert andet Internodium bærer Hydrotheker.  Gonangiernes 
Stilling er ogsaa forskjellig hos de to Arter, idet deres 
Plan hos P. fragilis falder sammen med Hydrocladiernes, 
medens det hos P. pinnata er omtrent lodret paa samme. 


Findested. Nt. 267. 


Plumularia variabilis, n. sp. 
(Tab. VII, Fig. 3). 


Trophosome. Kolonien fjærformig, udzaar fra en 
forgrenet Hydrorhiza; Hydrocaulus sammensat, tydelig delt 
i korte Internodier, der hvert bærer, paa alternerende 
Sider, en Hydrothek, en Gren (Hydrocladium) og to Nema- 
Hydrocladierne er forgrenede, idet en Sidegren 
De er delt i ulige 


tophorer. 
udgaar ikke langt fra deres Basis. 
lange Internodier, af hvilke O—4 kan findes mellem hvert 
hydrothek-bærende Led. Af Nematophorer findes, for- 
uden de omtalte paa Stammen, ogsaa tre paa hvert Hydro- 
thek-bærende Internodium (1 proximalt og 1 Par distalt 
for hver Hydrothek), og desuden findes de spredt over 
Kolonien. 

Gonosome. Ukjendt. 

Denne Art har stor Lighed med P. gracillima, G. 
O. Sars, med Hensyn paa den ydre Form, paa Hydro- 
eladiernes Forgrening og paa Nematophorernes Anordning 
omkring Hydrothekerne; men den skiller sig afgjort fra 
nævnte Art ved sin forgrenede Hydrorhiza og specielt der- 
ved, at Hydrocladiernes Internodier varierer i Længde og 
Anordning, medens deres Bygning hos de øvrige af Slæe- 
tens Arter synes at være ganske bestemt og karakteristisk 
for hver enkelt Art. Høiden af de fundne Kolonier er 
3—4 cm. 

Findested. St. 290. 


Plumularia rubra, ». sp. 
(RabYAVIl 002): 

Trophosome. Kolonien fjærformet; Hydrocaulus 
enkel, delt i lige lange Internodier, der hvert bærer I 
Hydrocladium nær sin distale Ende. MHydrocladier ugre- 
nede, udgaar alternerende, fint bygget med lange lIuterno- 
dier, der hvert bærer I Hydrothek paa sin proximale 
Halvdel.  Hydrothekernes Længde er "/s—!/5 af Interno- 
diets. Nematophorer findes to paa hvert Internodium, en 
proximalt og en distalt for hver Hydrothek, og desuden 
som Regel en paa hvert af Stammens Internodier, lige ved 


This species, of which two or three colonies where 
found at one of the N. Atlan. Exp. stations. is particu- 
lariy delicate in structure, and so hyaline, that it would 
be difficult to discern, if it were not for the gonophores. 
In form, the colony resembles P. pinnata, except that the 
hydroeladia do not stand so close as in that species (in 
one or two of the colonies I examined, there were hydro- 
eladia only on the distal portion), and it is easily distin- 
guishable from that species both by its more delieate struc- 
ture, and by the fact that every other internode bears 
hydrothecæ. The position of the gonangia too, is different 
in the two species, their plane in P. fragilis being iden- 
tical with that of the hydrocladia, while in P. pinnata it 
is almost perpendieular to it. 

Locality. Station 267. 


Plumularia variabilis, n. sp. 
(Pl. VII, fig. 3). 


Trophosome. Colony pinnate, issuing from a bran- 
ching hydrorhiza; hydrocaulus compound, distinetly divided 
into short internodes, each bearing, on alternate sides, one 
hydrotheca, one hydrocladium and two nematophores. The 
bydroeladia are ramutied, a lateral branch issuing not far 
from their base. They are divided into unequal internodes, 
of which from 0 to 4 may be found between every two 
hydrotheea-bearing joints. Besides the above-mentioned 
nematophores on the stem, there are also three on each 
hydrotheca-bearing internode (1 proximal, and one pair 
distal for every hydrotheca), and moreover scattered over 
the colony. 

Gonosome. Unknown. 

This species bears a great resemblance to P. graecil- 
lima, G. O. Sars, as far as the external form, the bran- 
ehing of tke hydroeladia, and arrangement of the nemato- 
phores round the hydrothecæ are concerned, but it differs 
deeidedly from the above-named species in its branching 
hydrorhiza, and still more in the varying length and arran- 
gement of the internodes of the hydroeladia, while their 
structure in the rest of the species of the genus seems to 
be quite decided and characteristic of each species. The 
height of the colonies found is from 3 to 4 cm. 

Locality. Ntation 290. 


Plumularia rubra, n. sp. 
(PL. VIL, fig. 2). 


Trophosome. Colony pinnate; hydrocaulus simple, 
divided into equal internodes, each bearing 1 hydroeladium 
near its distal end. Hydrocladia unramified, branching 
out alternately, of delicate structure with long internodes, 
each bearing I hydrotheca on its proximal half. The 
length of the hydrotheca is !% to 1/5 that of the internode. 
There are two nematophores on each internode, one proxi- 
mal and one distal in relation to each hydrotheca, and 
also as a rule, one on each internode of the stem, close 
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deres proximale Ende og vendende mod nærmeste Hydro- 

eladium. 
Gonosome. Gonangier smalt kegleformige, fæstet med 

Spidsen til Basis af Hydrocladierne, 1 hvis Plan de ligger. 


Af denne Art fandtes paa Nordh.-Exp. kun to ganske 
smaa Kolonier uden (ronangier, og Beskrivelsen er derfor 
væsentlig taget fra en Koloni af samme Art. der er fundet 
ved Rødbjerget i Trondhjemsfjorden, men ikke tidligere 
undersøgt. Arten er nærmest beslægtet med P. elegantula, 
men skiller sig fra denne ved Hydrothekernes Plads paa 
Internodiernes proximale Del, og væsentlig ved Gonan- 
gjernes Form og deres Stilling i Vinklerne ved Hydrocla- 
diernes  Udgangspunkt. istedetfor i Rækker langs Hoved- 
stammen. Hele Kolonien, men især Gonangierne har en 
vakker rød Farve, og den overgaar i Elegance næsten alle 
sine Slægtninge. Høide 2—5 em. 


Findested. St. 9 og 10. 


Aglaophenia compressa, n. sp. 

(Tab. VIT, Fig. 4). 

Kolonien enkel fjærformet; Hydro- 
caulus sammensat i den nedre Del, regelmæssig leddet. 


Trophosome. 


Hvert Internodium bærer en Gren og to Nematophorer 
ved Hydrotheker store, sammentrykte fra 
Siderne, har foran et skarpt kjølformet Fremsprinz, der 


dennes Basis. 


oventil leber ud i en lang, spids Tand. 
Hydrothekranden og ligesaa to smaa Tænder paa hver Side 


inde mod Hydrocladiet. 
adrettede, rager noget frem over Hydrothekernes Rand: den 


Laterale Nematophorer svagt ud- 


mediane naar omtrent til Halvdelen af Hydrothekernes 
Høide. 

Gonosome. Gonangier ægformige, med en oval Aab- 
ning skjævt beliggende 1 distale Ende. De sidder ved en 
kort Stilk fæstet ved Basis at Hydrocladiernes første Hy- 
drothek, eller de bæres af særskilte Smaagrene, der udgaar 
fra samme NSted. 

Denne Art har nogen Lighed med Å. cornutus, Ver- 
rill, idet begge har sammentrykte Hydrotheker og et kjøl- 
formet Fremspring paa disse, ligesom Gonangierne og deres 
Stilling i Kolonien er meget lignende. Men 
menligne mine Afbildninger med Levinsens (62) Hlustra- 
tioner til nævnte Art, ser man dog en paafaldende For- 
Medens de hos Å. cor- 
nutus smalner sterkt af mod Bunden, ,somewhat triangular 


ved at sam- 


skjel i Hydrothekernes Bygning. 


or obconic in a side view* (Verrill [1181), har de hos 
denne nye Art omtrent samme Bredde helt ned og er, 
seet fra Niden, tilnærmelsesvis kvadratiske; desuden er Hy- 
drothekranden hos Å. cornutus overalt opdelt i triangel- 
formige Tender, medens den her paa længere Stykker 
er glat. 


Ved Basis af 


denne sees paa hver Side en ganske liden Udbugtning af 


94 





to their proximal end, and turned towards the nearest 
hydroeladium. 


Gonosome. (onangia narrow conical, attached by 
the apex to the base of the hydrocladia, in whose plane 
they lie. 


Only two very small colonies of this species without 
gonangia where found on the N. Atlan. Exp., and the de- 
seription is therefore taken chietly from a colony of the 
same species, which was found off Rødbjerget in the Trond- 
hjem Fjord, but has not previously been examined. The 
species is nearly allied to P. elegantula, but differs from 
it in the hydrothecæ's place on the proximal part of the 
internodes and essentially in the form of the gonangia, and 
their position in the angles by the base of the hydrocladia, 
The whole co- 
lony, and especially the gonangia, have a beautiful red co- 


instead of in rows along the main stem. 


lour, and in elegance it surpasses almost all its relations. 
Height 2—5 cm. 


Locality. Stations 9 and 10. 


Aglaophenia compressa, n. sp. 
(PI. VIL, fig. 4). 


Trophosome. Colony simple pinnate; hydrocaulus 
compound in the lower portion, and regularly articulated. 
Every internode bears a hydrocladium, and two nemato- 
phores at the base of the hydrocladium. Hydrothecæ large. 
laterally compressed, have in front a sharply carinated 
projection which runs out above in a long, pointed tooth 
At its base on each side there is å very small swelling of 
the hydrotheca-margin, and also two small denticles on 
each side, in towards the hydrocladium. —Lateral nemato- 
phores pointing slightly outwards, projecting å little beyond 
the margin of the hydrothecæ, and tlie median one rea- 
ehing to about half the height of the hydrothecæ. 
Gonosome. (Gonangia oviform, with an oval opening 
lying obliquely ut the distal end. 
stalk attached at the base of the hydrocladium's first hy- 
drotheca, or are borne on separate branchlets. growing out 


They are on a short 


from the same spot. 

This species has some resemblance to Å. cornutus, 
Verrill, hoth having compressed hydrothecæ, and a carina- 
ted projection on them, the gonangia and their position 
in the colony being also very similar. But on comparing 
my drawines with Levinsen's (62) illustrations of the above- 
named species, å striking difference in the structure of the 
hydrotbecæ is apparent. Whereas in Å. cormutus, they 
taper rapidly towards the bottom, are ,.somewhat triangular 
or obeonie in a- side view* (Verrill [118]), in this new 
species their breadth is about the same all the way down, 
and in aå side view they are approximately quadrilateral: 
moreover, the margin of the hydrothecæ in Å. cornutts is 
always cut up into triangular denticles, while here long 
portions of it are smooth. 


fra 
Hydrocladiernes første Led ved Basis af dettes Hydrothek. 
der * ligesom de øvrige Hydrotheker er omgivet af tre Ne- 


Gonangierne udgaar, som ovenfor nævnt, enten 


matophorer, eller fra særskilte Grene, der udgaar fra samme 
Sted. Disse Grene er af omtrent samme Længde som 
Hydrocladierne; de er meget iøinefaldende, da deres Ret- 
ning er en anden end Hydrocladiernes, idet de danner en 
næsten ret Vinkel med Hovedstammens Længderetning. 
De har som Regel først endel Internodier, der kun bærer 
Nematophorer, og i deres distale Del udsendes et Par al- 
terneret stillede, korte Grene, der bærer Hydrotheker af 
samme Bygning som de almindelige Hydrocladiers. Ved 
Basis af første Hydrothek paa disse smaa Grene findes da 
Gonangierne fæstet ved en kort Stilk. med 2—3 Ringe. 


Findested. St. 313. 


Aglaophenia formosa, Allm.* 


Trophosome. Kolonien fjærformet, oftest ugrenet: 
Hydrocaulus sammensat, udgaar fra en Hydrorhiza, dannet 
af fint forgrenede Rør. Hy- 


drotheker næsten eylindriske, regelmæssig tandede i Kanten. 


Hydrocladier alternerende. 


Laterale Nematophorer rager neppe over Hydrothekernes 
Rand, mediane naar til ca. !/; af deres Høide; den sidste 
er ved et Septum delt i en proximal og en distal Del. 

Gonosome. Gonangier kegleformige med eirkelrund 
Aabning i distale Ende, bæres i Vinklerne af dichotomisk 
forgrenede Phylactocarper, der udgaar fra Basis af Hydro- 
cladiernes første Hydrothek, som mangler median Nema- 
tophor. 

Denne Art, som efter Allmans Beskrivelse kan naa 
en Høide af 10 em., er i Nordh.-Exp.'s Materiale repre- 
senteret ved et lidet Exemplar, 3—+4 cm. høit. Den er 
let at kjende paa de ensartede Tænder, der findes langs 
hele Hydrothekranden, og ligesaa ved de dichotomisk for- 
grenede Phylactocarper, der — i Modsætning til de samme 
hos Å. compressa — danner en Vinkel med Hovedstammen, 
der er mindre end Hydrocladiernes. 

Findested. St. 357. 


Aglaophenia myriophyllum, Lin. 

Trophosome. Kolonien fjærformet, oftest ugrenet; 
Hydrocaulus sammensat, udgaar fra en Hydrorhiza, dannet 
af fint forgrenede Tuber, bærer alternerende Hydrocladier. 
Hydrotheker cylindriske; deres Kant er svagt bugtet og 
har midt foran en bredt afskaaren Tand. Laterale Nema- 
tophorer rækker lidt ovenfor Hydrothekernes Rand, mediane 
ikke fuldt til deres halve Høide. 


* Tllustrationerne til denne Art er ved en Feiltagelse trykt under 
Afhandlingen ,Neue norwegische Hydroiden* i Bergens Mus. 
Aarb. 1898. 


The gonangia, as mentioned above, issue either from 
the first joint of the bydroeladium, at the base of its hy- 
drotheea. which, like the other hydrothecæ, is surrounded 
by three nematophores, or from separate branches, issuing 
the These 
same length as the hydrocladia, and are very conspicuous, 


from same spot. branches are of about the 
owing to the fact that they grow in a different direction 
to that of the hydroeladia, and are at almost right angeles 
to the longitudinal direction of the main stem. They have 
first, as a rule, some internodes which only bear nemato- 
phores, and on their distal part grow a pair of alternately 
placed short branches, bearing hydrothecæ of the same 
structure as those of the ordinary hydroeladia. At the base 
of the first hydrotheca on these small branehes, the gonangia 
are found attached by a short stalk with 2 or 3 rings. 


Locality. Station 313. 


Aglaophenia formosa, Allm.* 


Trophosome. Colony pinnate, generally unramified, 


hydroeaulus compound, growing from a bydrorhiza formed 
of finely ramitied tubes. Hydrocladia alternating. Hydro- 
thecæ almost eylindrical, regularly dentated round the 
margin. Lateral nematophores scarcely project beyond the 
margin of the hydrothecæ, median attaining about '/s their 
height: the last is divided by a septum into a proximal 
and a distal part. 

Gonosome. (Gonangia conieal, with eireular opening 
at the distal end, stand in the angles of dichotomously 
ramified phylactocarps, issuing from the base of the hydro- 
cladia's first hydrotheca, which has no median nematophore. 


This species, which, according to Allman, may attain 
a height of 10 em., is represented in the N. Atlan. Exp. 
collection by a small specimen, between 3 and 4 cm. high. 
It is easily recognisable by the uniform denticles that are 
found all along the margin of the hydrotheca, and also by 
the dichotomously branched phylactoearps, which, unlike 
those in Å. compressa, make an angle with the main stem, 
which is less than that of the hydrocladia. 


Locality. Station 557. 


Aglaophenia myriophyllum, Lin 

Trophosome. Colony pinnate, generally umbranehed: 
hydroeaulus compound, growing out of a hydrorhiza, for- 
med of finely ramified tubes, and bearing alternating hy- 
drocladia.  Hydrothecæ eylindrical, their edge is slightly 
curved, and has a broadly truncated denticle in the middle 
of the front. Lateral nematophores reach a little beyond 
the edge of the hydrothecæ, the median ones not quite to 
half their height. 


* The drawings of this species have, by an error, been printed in 
the paper. ,Neue norwegische Hydroiden* in the Year-book of 
the Bergen Museum, 1898, 
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Gonosome. Gonangier ovale, noget tilspidsede i begge 
Ender, bæres af en eller flere Hydrocladier, der er om- 
dannede til Corbula. 

Jeg kan finde nogen Grund til at betragte 
A. radicellata, G. O. Sars, som en egen Art, forskjellig 
fra denne. 
Art, myriophyllum, men at den 
skiller sig fra den ved Hydrothekernes tydelig erenulerede 
Aabning, ved Koloniens Form og og 
fremfor alt ved dens eiendommelige Befæstningsmaade, idet 
den har fint forgrenede Rodtrevler. 
disse karakterer sammen med, hvad der staar om Å. myri- 
ophyllum, Lin. i Hincks's Beskrivelse af denne Art (57) 
nemlig: ,shoots.. rising from a tuft of tangled fibres; 
margin very slightly crenated*, saa blir 


ikke 


Sars (97) siger selv i sin Beskrivelse af nævnte 
at den ligner meget A. 


ringere Ntørrelse, 


Men naar man holder 


hydrothecae . . 
der ikke andre Skillemerker igjen end en Gradsforskjel 
i Hydrothekrandens Bugtninger og i Koloniens Størrelse, 
og ingen af disse kan jeg betragte som karakteristiske Arts- 
merker. 


Findested. St. 10 og IS. 


Antennularia norvegica, G. O. Sars. 

Trophosome. Hydrocaulus sammensat, delt i ulige 
lange Internodier. Hydrocladier ugrenede; spredt rundt 
Stammen: hvert Internodium bærer paa sin proximale Del 
en Hydrothek; disse er smaa, ca. '/s af Internodiets Længde. 
Af Nematophorer findes tre paa hvert Internodium 1 en en- 
kelt Række langs Midtlmien. 

Gonosome. Gonangier har Form som Horn, og er 
med Spidsen fæstede til Fremspring paa Hydrocladiernes 
inderste Led. Den cirkelformige, distalt beliggende Aab- 
ning er lukket med et Laag. 

Smaa Exemplarer af denne Art er under Nordh.- 
Exp. fundet paa tre Stationer udenfor Norges Kyst. Deres 
Høide overgaar ikke 3 cm. 

Findested. St. 10, 18 og 79. 


Meduser. 


Et Par Levninger af Meduser findes blandt Nordh.- 
Exp.'s Materiale, men da de er haardt medtagne efter Be- 
handling med Spiritus i ea. 20 Aar, er det umuligt at gjøre 
nogen nærmere Undersøgelser over deres Anatomi og be- 
stemme, hvilke Arter de representerer. 

Derimod har Prof. G. 0. Sars under Expeditionen 
udført en Del Skizzer af Meduser, (Pl. VIII) efter hvilke 
man kan bestemme om ikke Arterne, saa dog ialfald de 
Familier hvortil Arterne hører”. 


* Jeg finder det overflødigt her at give nogen Beskrivelse af de 
fundne Meduser; denne maatte nemlig grundes udelukkende paa 
G. O. Sars's Tegninger, og da foretrækker jeg at lade disse tale 


for sig selv. Findesteder findes vedføiet Figurforklaringen. 


Gonosome. Gonangia oval, somewhat pointed at both 
ends, carried by one or more bydrocladia transformed into 
corbula. 

I can see no reason for regarding Å. radicellata. G. 
Sars 


himself, in his description of it (97), says that it greatly 


O. Sars, as a peculiar species, different to the above. 


resembles Å. myriophyllum, but that it ditters in the di- 
stinetly erenulated opening, in the form and smaller size 
of the colony, and above all in its peculiar mode of attach- 
ment in heving finely branching root-fibres. But when this 
is compared with what Hincks says in his description of 
A. myriophyllum, Lin. (57), namely: ,shoots rising 
from a tuft of tangled fibres; hydrothecæ . margin 
very slightly cerenated*, there is no distinguishing feature 
left 
margin of the hydrothecæ, and in the size of the colony: 
of these 


but a difference in the degree of the curves im the 


and neither do I consider to be characteristic 


specitic features. 


Loeality. Stations 10 and 18. 


Antennularia norvegica, G. 0. Sars. 
Trophosome. Hydrocaulus compound, divided into 
unequal internodes. Hydrocladium unramified, scattered 
over the stem; each internode bears a hydrotheca on its 
proximal part; hydrotheeæ small, about "/s of the length 
of the internode. Nematophores three on each internode 
in åa single row along the median line. 

Gonosome. (Gonangia in the form of a horn, and 
attached by the point to the projeetion upon the lowest 
joint of the hydroeladia. The distally situated, cireular 
opening is elosed with a lid. 

Small specimens of this species were found during 
the N. Atlan. Exp. at three stations outside the Norwegian 
Their height does not exceed 3 cm. 


Stations 10, 18 and 79. 


coast. 
Locality. 


Medusæ. 


There are a few fragments of medusæ in the N. At- 
lan. Exp. collection, but as they have suffered considerably 
after about 20 years treatment with spirit, it is impossible 
to make any detailed investigation of their anatomy, and 
determine the species which they represent. 

On the other hand, Prof. G. 0. Sars, during the 
expedition, made some sketehes of medusæ (Pl. VIII), 
from which we may determine if not the species, at any 


rate the families to which tle species belong”. 


give here any deseription of the 
have to be based exelusively on 


* TI eonsider it saperfluous to 
medusae found, as it would 
G. 0. Sars's drawings, and I prefer to let these speak for 
themselves. The places in which they were found are annexed 


to the description of the figures. 
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Om ammeslægten Corymorpha, dens arter, samt de af disse opammede meduser. 
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Bemerkn. over fire norske hydroider. 

Faun. Lt. Ill. 
Haleremita cumulans. n. gen. & sp.; ein neuer mariner Hydroidpolyp. 
Nat.-forsch. Fr. Berlin. 

Hydropolypen von Rovigno. Zool. Jahrb. Bd. 10, H. 4. 

Ueber das Verhalten der Keimblitter bei der Knospung der Coelenteraten. 
Zool. Bd. 58. 

1842: Om forplantning og udvikling gj. vekslende generationsrækker. 

En ny og tropisk art af smaagoplernes ammeslægt Corymorpha. 
Synopsis of the Marine Invertebrata of Grand Manan. 

Bidrag til kundsk. om Trondhjemsfjordens fauna. 

Notes on some British Zoophytes.  A. N. H. 

On new Hydroid Zooph. from Australia and New Zealand. 
The Hydroida of the Vega Exp. 

The Hydroid Zoophytes of the ,W. Barents* Exp. 

Not. of recent add. to the Marine Fauna of the East Coast of N. America. 
Ibid. Nr. 4. 

Results of recent dredging Exp. on the Coast of N. England. 
Monobrachium parasiticum. 


(Ved G. 0. Sars). 
Sitz. Bericht. 


Nye og mindre kjendte Coelenterater. 
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Nr. 2. 
Nr. 1—7. 

Uber eigenthiimliche Organe bei Eudendrium racemosum. Mitth.zool. 
Die Entstehung der Sexualcellen bei den Hydromedusen. 


Remarks on Prof. Allmans Notes on the Hydr. Zooph. A. N. H. 
Observations on British Protozoa and Zoophytes. A. N. H. Ser. 3, v. 8. 
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Zool. Jahrb. XI. 
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Some Hydr. from Puget Sound. v:2281n.013: 
Die Hydr. medusen des arktisehen Gebiets. 
L'ovogenése dans les genres Myriothela et Tubularia. 

Clava glomerata, mihi, eine ansheinend neue Hydroide. 
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Anilaterals ++ GS 80 symmetrica . . 
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Thuiaria . 
tenera. 
thuia 

Tubiclava 

Tubularia 


asymmetrica. 


cornucopia 
humilis 
indivisa 
larynx. 
obliqua 
prolifer 
regalis 
variabilis . 
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Mnseums, læs: Museums 
Bougainvillidae, , : Bougainvillia 
athecale, » : athecate 
lithorale, Fr Rlittorale 
Nordlandsexp., » : Nordhavsexp. 
ning » : ledning 
Ektodermeeller, : Entodermeeller 


Boungainvillidae, 
Campanilinidae, 


rrata. 
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- bottom: counection, 
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: Bougainvillidae 


: Campanulinidae 


read: 


"t 


, 


recent 
connection 


: IS 


: genera 


Cladocoryne 


: with 

: of this 

: spindle-sh. 
: Bougainv. 


Eee 1 


Ta par 


Hydractinia allmanii, n. sp., nat. St. 1a. Den 
samme, forstørret. 170.  Tvyersnit gjennem en 
Gonofor af samme. 

Hydractinia ornata, n. sp.y nat St. 2a. Den 
samme, forstørret. 

Hydractinia minutt, n. sp., forstørret. 

Tubularia variabilis, n. sp. 4d. Gonoforer for- 
størrede, R= Ribber. 4b—d. Snit gjennem Go- 
noforer fra en og samme Blastostyl. 


Tubularia regalis, Boeck, nat. St. (Tegnet af 


Prof. G. 0. Sars under Expeditionen). 

Tubularia prolifer, Agassiz, nat. St. G6a. Hy- 
dranthen forstørret. 60. En Blastostyl. 6c. Længde- 
snit. 6d. Tversnit gjennem en Gonofor. Ge. Frit 
svømmende Meduse, forstørret. Rl = Meduse- 
klokke, M= Manubrium, T=Tentakel, R= 
Knopper. Bl= Blastostyl, G = Generationsorgan. 


Corymorpha nana, Alder, nat. St. 7a. Blastostyl 
med unge Meduseknopper. 


ny 





1 


Plate t 


Hydractinia allmanii, n. sp. nat. size. 14. The 
same, enlarged. 10. (Cross section through a 
gonophore of the same sp. 

Hydractimia ornata, n. Sp., nat. size. 2a. The 
same, enlarged. 

Hydractinia minuta. n. sp.. magnified. 

Tubularia variabilis, n. sp. 4a.  Gonophores 
magnified; R = ribs.  4b—d. Section through 
gonophores from one blastostyle. 

Tubularia regalis, Boeck, nat. size. (Drawn by 
Prof. G. 0. Sars during the expedition). 
Tubularia prolifer, Agassiz; nat. size. 6a. Hy- 
dranth magnified 60. A blastostyle. 6c. Longi- 
tudinal section through a gonophore. Gd. Trans- 
verse section through a gonophore. Ge. Free- 
swimming medusa, magnified. Rl. = Medusa bell, 
M= Manubrium, T= Tentacle, R=Buds, Bl.= 
Blastostyle, G = Generative organs. 

Corymorpha nana, Alder; nat. size. 7a. Blasto- 
style with young medusa buds. 
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Tig.1-4 et 6-7 Bonnevie del. Fig.5 G.0.Sars del. 
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Plate II. 


Fig 1. 


Tja PT 


Tubularia? cornucopia, n. sp., nat. St. (Tegnet af 
Prof. G. O. Sars under Exp.). 14. Blastostyl. 
10. Snit gj. en Del at samme, Gon.= Gonofor- 
anlæs. 10c. Øverste Parti af Hydrocaulus med 
Krave, Kr. 

Tubularia obliqua. n. sp., nat. St. 
Arten findes i: Zur Systematik der Hydroiden, 
1898. Fig. er ved en Feiltagelse ikke trykt i 
samme Afhandling). 2d. Blastostyl. 20%. Smit 
ej. Parti af en Gonofor. T= Tentakel. 


(Beskrivelse af 


Lampra sarsiti, n., noget forstørret. (Tegningerne 
er udført af G. O. Sars under Exp., ligesan 54. 
Del afen Blastostyl). 30. Blastostyl. 3c. Længde- 


snit gj. en Gonofor.  T= Tentakel, 0 = Æg. 


Lampra atlantica, n. sp. (Tegnet efter kontra- 
heret og noget medtaget Npiritusexemplar). 44d 
og b. Snit gjennem unge Gonoforanlæg. forat vise 
Udviklingen af de pseudomedusoide 
4c. Tversnit gj. fuldt udviklet Gonofor. 
Ektoderm. Ent = Entoderm. 


Gonoforer. 
Fkt= 


Fig. 1. 
> 
DN 
*+) 
So: 
VEN 








Plate II 

Tubularia (2) cornucopia, n. sp., nat. size. (Drawn 
by Prof. G. 0. Sars during the expedition). 14. 
Blastostyle. 10. NSection through a part of the 
same; Gon. = rudiment of gonophore. 
part of hydrocaulus with Kr = Collar. 
Tubularia obliqua, n. sp., nat. size. (Å deseription 
of the species is to be found in ,Zur Systematik 
der Hydroiden, 1898. The figures, through an 
error, are not printed in the same paper). 2æ. Bla- 
stostyle. 20. Section through part of å gonophore. 
T = Tentacle. 

Lampra sarsti, n. sp.. somewhat magnified. 


lc. Upper 


(The 
drawings were made by Prof. G. 0. Sars during 
Part of a blastostyle). 
9c. Longitudinal section through 


the expedition, also 3a. 
30. Blastostyle. 
a gonophore; T = Tentacle, 0 = Ovum. 

(Drawn from contracted 
4a&b. 
Sections through early rudiment of gonophore, to 


Lampra atlantica, n. sp. 
and somewhat damaged spirit specimens). 


show the development of the pseudomedusoid gono- 
phores.  4c.  Transverse section through fully 
developed gonophore.  Ekt= Eetoderm, Ent = En- 


doderm. 
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Tafh.Anst.Julius Finkharat Leipzig. 


Bonnevie del. Fig.13 et 3.a G.0.5ars del. 





Plate I 11. 


Tab TLL 


1. Lampra purpurea. n. sp. nat. St. 1d. Stykke 
af en Blastostyl. (Begge Tegninger er udført af 
Prof. G. O. Sars under Exp.) 

2. Monobrachium pærasitictum, Mereschowsky, nat. St. 


2a. Hydranth og Gonofor af samme, forstørret. 
20. Delaf et Tversnit gjennem Gonofor, viser en 


Radialkanal, rk, og et Par Generationsorg., G. 
2c. Del af Længdesnit gj. Gonofor, det 
rudimentære Manubrium, m. 

3—14. 
tusexemplarer. 


viser 


Myriothela, sp. Veguet efter medtagne Spiri- 
Paa Fig. 3 sees en 
på 


DU 


liden, sand- 

synligvis abnorm, Udvæxt, K. fremstiller et 
Længdesnit gj. denne. 

5. Smit gj. en Tentakel at Myriothela. 
Del af denne, sterkere forstørret. 


da. Distale 





Ga—e. Snit gj. forskjellige Udviklingsstadier af Gono- 


forer. (ab fra M. minuta, c—e fra M. nitra). 


Plate ITE 


14.- Piece of 
(Both drawings are made by Prof. 


Lampra purpurea, n. sp., nat size. 
a blastostyle. 
G. 0. Sars during the expedition). 

2. Monobrachium parasiticum, Mereschowsky, nat. size. 
2a. Hydranth and gonophore of the same, magni- 


fied. 20. Part of a cross section through å gono- 
phore;  rk=radial canal. O= generative organs. 
2c. Part of u longitudinal section through a gono- 


phore; m=the rudimentary manubrium. 
3 &4. DMyriothela, sp. 
speeimens. 


Drawn from damaged spirit 

In fig. 3 there is a small (probably 

abnormal) growth, K. 34. 
through the latter. 

5. Section through a tentacle of Myriothela. 5«. Di- 
stal portion of the above, more highly magnified. 


Å longitudinal section 


6 —e. - Sections through various stages of gonophore's 


development. (a, b from M. minutta, c—e from 


M. mitra). 
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Myriothela gigantea, n. Ssp.y nat. St. åa. Han. | Fig. 1 
b. Hun. | 
Myriothela verrucosa, n. sp., nat. St. 2a. Del af å 22. 
Snit gj. en Gonofor, viser en af dens Neslecelle- 

tuberkler. 

Myriothela mitra, n. sp., nat. St. 3a. Blastostyl md: 
af samme. 30. Snit gj. Hydranthen. 

Myriothela minuta, n. sp., forstørret. 4a. Bla-  % 
stosty) af samme. 

Myriothela plrygia? Fabr., nat. St. (Længden er D. 
større end paa Fig.). 5a. Blastostyler med Go- 

noforer af begge Kjøn. (Disse Fig. er udførte af 

Prof. G. O. Sars under Exp.; de to øverste Rækker 

af Blast. er af ham merkede med 4, men i Virke- 

ligheden er kun den øverste Række af Hankjøn, 

og de tre nederste af Hunkjøn). 50. Exemplar 

af M. phrygia, fundet ved Hammerfest. 

Snit gj. Hydranthens Væg hos M. phrygid. 6: 
Del af Snit gj. Blastostyl. viser en Gonofor, hvis JG 


Udvikling er hæmmet. 


Plate IV. 





Myriothela giganted, n. sp.. nat. size, dæ, male; 
b, female. 
Myriothela verrucosa. n. sp., nat. size. 2. Part 


of section through a gonophore. showing one of 


its stinging cell tubereles. 

Blasto- 
30. Section through hydranth. 
Myriothela minuta, n. sp., magnified. 4+d. Bla- 
stostyle of the same. 

Myriothela plrygia? Fabr., nat. size. 
is greater than in the figure). 


Myriothela mitra, n. sp., nat. size. 34 


style of the same. 


(The length 
Blastostyles 
(These figures 
were drawn by Prof. G. O. Sars during the ex- 
pedition; the two upper rows of blastostyles are 
marked by him with -&; but in reality only the 
uppermost row are males, the three lowest being 
50. Speeimen of M. phrygia, found at 


da. 
with gonophores of both sexes. 


females). 
Hammerfest. 
Section through the wall of the hydranth in 
M. plrygia. 

Part of section through blastostyle, showing a go- 


nophore whose development has ben checked. 
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Tab V 


Halecium irregulare, n. sp., nat. St. 1a. Del af 
samme, forstørret. 

Hydrotheker af forskj. Arter af Lafoöa, forst. 
a. L. gracillima, b. L. fruticosa, c. L. symmetrica, 
(&. Varietet af denne), d. L. dumosa. 

Coppinia af L. fruticosa, forst. 3a. Del af samme, 
sterkt forst. 
Coppinia af L. 
samme, sterkt forstørret. 

Coppinia af L. serpens, forst. 
Coppinia at L. abietina, forst. 
Coppinia af L. dumosa, forst. Ta. 


størret. 7Db. Snit ej. 


symmetrica, forst. 4a. Den 


Sterkere for- 
samme. 





Q 


Plate V. 


Halecium trregulare, n. sp., nat. size. la. Part 
of the same, magnified. 


Hydrothecæ of various species of Lafoéa, magni- 


fied, a. L. gracillima, b. L. fruticosa, c. L. sym- 
metrica, (c. variety), d. L. dumosa. 

Coppinia of L. fruticosa, magnified. 3a. Part of 
the same, highly magnified. 

Coppinia of L. symmetrica, magn. 4a. The same, 


highly magnified. 

Coppinia of L. serpens, magn. 

Coppinia of L. abietind, magn. 

Coppinia of L. dumosa, magn. 7a. The same, 
more highly magnified. 70. Section through the 


Sune. 
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Tab. VI. Plate VI. 
Lafoca pinnata, G. O. Sars, nat. St. Sc=Scapus. | Fig.1. Lafoéapinnata, G.O. Sars, nat. size. Sec = Scapus. 
1æ. Del af samme, forstørret. 10. Scapus for- | la. Part of the same, magnified. 17%. Scapus 
størret. lc. Fuldt udv. Gonangium. magnified. lc. Fully developed gonangium. 

Lafoéa gigantea, n. sp., nat. St. 2a og b. Hy- | » 2. Lafoca gigantea, n. sp., nat. size. 2a & b. Hy- 


drotheker af samme, forstørret. drothecæ of the same, magnified. 


Selapinopsis obsoleta, Lepechin. 3a. Del af samme, s 3. Seluginopsis obsoleta, Lepechin. 3a. Part of the 
forstørret. | same, magnified. 
Selaginopsis arctica, n. sp. 4a. Del af samme, s 4. Selaginopsis arctica, n. sp. 4a. Part of the same, 


forstørret. å magnifed. 
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Tab. VIL 


Phmularia fragilis; Hamann, nat. St. la. Del 
af samme, forstørret. 
Plumularia rubra, n. 


samme, forstorret. 


sp., nat. St. 2d. Del af 


Plumularia variabilis, n. sp., nat. St. 53a. Del 
af samme, forstørret. 
Aglaophenia compressa, n. sp. 4a—c. Dele af 


samme, forstørret, 4d. Gonangiebærende Gren, 
hvis Udgangspunkt sees paa 4a. 
Dynamena unilateralis, n. sp., nat. St. 
Dele af samme, forstørret. 


D a—e. 








eg Ill. 


Plate VII 


Plumularia fragilis; Hamann, nat. size. 14. Part 
of the same, magnified. 

Phmularia rubra, un. sp, nat. size. 2a. Part of 
the same, magnified. 

Pumiuldaria variabilis, n. sp., nat. size. 3c. Part 


of the same, magnified. 
4a—c. Parts of 
the same, magnified. 4 d. Gonangia-bearing braneh, 
of which the issuing point is visible in fig. 4. 

Dynamena unilateralis, n. sp., nat. size. 


Aglaophenia compressa, n. sp. 


d d--c. 
Parts of the same, magnified. 
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Lith.Anst. Julius Kinkherdt, Leipzig. 
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Plate VI 


Tab: VIII 


Alle Fig. er udførte efter Skizzer, tagne af G. 0. 


følet: 


1. Aequorea, sp.? 
2. Syncoryne, sp.? 


Da GE 


ODIGE 


Station 124. 


l 


Bouguinvillia, sp.? J 


Ewucope, sp.? 


Isfjorden, Spitsbergen. 


Beeren Eiland. 


| 
I 
| 
Sars under Expeditionen og med nedenstaaende Navne ved- | 
| 


Plate VIII. 


All the figures are drawn from sketehes made by 
Prof. G. O. Sars during the expedition, and have the fol- 
lowing names affixed: 

Fig. 1. Aequorea, sp.? St. 121. 

va Suneoryne, sp.? I Be 
G 3a. Bougainvillia, sp.? ) 

s 9, Da. Eucope, sp.? Isfjord on Spitzberg. 
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CIRCULAR 
from the Editorial Committee ot 


The Norwegian North-Atlantic Expedition. 


The «General Report of the Norwegian Nortl-Atlantic Expedition” is published 


in parts, each Memoir being distributed immediately on its leaving the press. 


The General Report will comprise the following Memoirs: — 


First Volume. *Historical Account > . 2-2 000 by G. Wille ae | 1v 
The Apparatus, and how used. . . . . . . by OC. Wille å IV 
Astronomical Observations . - . +22. by H. Mob» - V 
Mågnetical Qbservations 14 ped Dy CO Wille 2 V 
Geography and Natural History . . SE bye Mohn 5 V 
Chemistry (I. On the Air in Sea-Water. 

II. On the Carbonic Acid in Nea- 
Water. 
ITT. On the Amount of Salt in the 
Water of the Norwegian Nea) . by H. Tornøe & II 
Chemistry (I. On the Solid Matter in Sea- Water. 
II. On Oceanic Deposits) . . . . by L. Schmelck .. IX 

Søcona Volume. VMeteorology . : - - 1.202" by. H. Mobn Å X 

The North Ocean, its Depths, Temperature and 
Greta SS Ab Molin å XVIER 

Third Volume. Zoology. 

Frk SE SENG by VBO ett 3 1 
nen Dy Gu Armauer Hansen | VII 
NSKongumde sr Dy GjÅArmaner Hansen. XIII 
! Möllusca I. Bucemide . . . . . . by Herman Friele 2; VIII 
Mlmseg kl 0 by Herman: Friele å XVI 

Fourth Volume. Zoology. 

VGephyrea . . >... by D.C. Danielssen and Johan Koren .. IT 
Holothurioidea . . ++. by D.C. Danielssen and Johan Koren .. VI 
Asterida . . . . ++. by D.C. Danielssen and Johan Koren , XI 


Pematulida . . . >. by D.C. Danielssen and Johan Koren ,, XII 


Fifth Volume. Zoology. 


Publ, as 
* Aleyonida SE EKLE j .. by D.C. Danielssen No. XVII 
PE by D.C. Danielssn , XIX 
Orinoda «SE GE PDC ED messen ES 
Echmaa (| GJEDDE el 
Ophiaunoiden FEE FEE Get EE Xi 
Sixth Volume. Zoology. 
muskel EE GOMES TV 
CGrustaeae GSE FE EGO SE Å XV 
Prom GAO Sars > ERNG 


| K ka 
The Seventh Volume will contain: Tmmicata. Hydroida, Polyzoa, Thalamophora and 
, y 1 
Protophyta. NEST 


The publication of the Report. for which a grant of money has been obtamed 
from the Norwegian Storthing. is conducted in conformity with the directions of His Nor- 


wegian Majesty's Government. on whose behalf the Editorial Committee have the honour of 


presenting with the accompanying Part. 
the title of which will be found overleaf. The Committee make free to request, that on the 
publication of seientifie works by your Institute. you will kindly remember the seientific 
institutions and the savants of this country with whieh and with whom you may have been 
brought into connexion. Of the more important public libraries in Norway. we have been 
instrueted to name the following: — The library of the University of Christiania; the library 
of the Meteorological Institute, Christiania: the library of the Bergen Museum; and the 
library of the Videnskabernes Selskab. Throndhjem. 

On the next page is å form of reeeipt. which you” will please fill out, and return. 
postage pæid. Complianee with this request constitutes the condition on whieh to insure the 


forwarding ot the parts subsequently published. 


Dr. H. MOEN. DrAGHOASARS: 


Chairman of the Committeu 
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I det følgende har jeg leveret en systematisk for- 
tegnelse over de polyzoer, som indsamledes under Nord- 
havsexpeditionen.  Forat der ikke skal reises tvil om hvilke 
former, jeg har ment, er der angivet etpar steder, hvor der 
findes en ordentlig beskrivelse af arten. I regelen har jeg 
henvist til Smitt og Hineks. Tallene 1 () refererer sig til 


literaturfortegnelsen. 


Bergen, oktober, 1899. 


I have here given a systematic list of the Polyzoa 
collected during the North Atlantic Expedition. In order 
that there shall be no doubt as to which forms I have 
meant, two or three places are mentioned where FÅ proper 
deseviption of the species is to be found. I have gene- 
rally referred to Smitt and Hincks. The figures im brackets 


refer to the Bibliography. 


Bergen. October, 1899. 








Cheilostomata. 


Fam. Eucratidae. 


Gen. Gemellaria. 


Gemellaria loricata, Linn. 


Smitt, (24, Ill), p. 286, 324, tab. 17, tig. 54. 
Hincks, (8), p. 18, tab. 3, fig. 1—4. 
Findesteder. Nt. 515, 322, 343. 563, Spitsbergen. 
Arten har stor udbredelse paa grundt vand 1 arktiske 
farvand. Den er saaledes tagen paa begge sider af det 
amerikanske kontinent, er karakteristisk for de grunde sund 
i Finmarken og forekommer ogsaa i miængde og frodig ud- 
vikling ved den finmarkske havkyst, f. eks. ved Nordkap og 


Nordkyn. 


Fam. Cellulariidae. 


Gen. Menipea. 


Menipea ternata, Fll. et Sol. 


Cellularia ternata, Smitt, (24, HIT), p. 282, 305, tab. 16, 
fe 026: 
Menipea ternata, Hincks, (8), p. 38, tab. 6, fig. 1—4. 

Findesteder. Kjosen, St. 225. Beeren Filand, Spits- 
bergen. 

Ligesom foregaaende er denne ogsaa en af de almin- 
deligste arktiske polyzoer. De forskjellige arter, som er 
opstillede inden Smitts Cellularia ternata-gruppe, bør vist- 
nok rettest opfattes som varieteter. 


Cheilostomata. 


Fam. Eucratidæ. 


(Gen. Gemellaria. 


Gemellaria loricata, Linn. 


Smitt (24, III), pp. 286, 3824; Pl. X VIL, fig. 54. 
Hineks (8). p. 18; PI. III, figs. 1—4. 


Occurrence. St. 315, 322, 343, 363, Spitsbergen. 


This species has a wide distribution in shallow water 
in the arctic seas. It was taken, for instance, on both 
sides of the American continent, is characteristic of the 
shallow sounds in Finmark, and oceurs also in quantities, 
and in a state of vigorous development on the Finmark 
coast, e. g. at the North Cape and at Nordkyn. 


Fam. Cellulariidæ. 


Gen. Menipea. 
Menipea ternata, Ell. & Sol. 


Cellularia ternata, Smitt (24, III), pp. 282, 805; Pl. XVI. 
figs. 10—26. 
Menipea ternata, Hineks (3), p. 38; PI. VI, figs. 1—4. 


Oceurrence. Kjosen, St. 225, Bear Island, Spits- 


bergen. 

This, like the preceding species, is one of the com- 
monest arctic Polyzoa. The various species which have 
been set up in Smitt's Cellularia ternata group, ought more 
properly to be regarded as varieties. 


Menipea jeffreysii, Norman. 


Hincks, (8), p. 42, tab.-9, fig. 1—2. 
Norman, (17, vol. 19), p. 446, tab. 19, fig. 1. 


Nordgaard, (18, I), p. 11, tab. 2, fig. 5. 
Findesteder. Nt. 10, 18. 


Arten er tagen hist og her langs Norges kyst fra 
Bergen til Østfinmarken; er forøvrigt kun kjendt fra Shet- 
land. Jeg har i de to sidste aar fundet den flere gange 1 
fjordene ved Bergen. Alle de eksemplarer, jeg har seet, 
har været forsynede med det eiendommelige kitinøse støtte- 
apparat. 


Menipea normani, n. sp.*). 
Mapalmme 28: 
Findesteder. Nt. 51, 200, 323. 


Jeg har vistnok ikke havt tilstrækkelig literatur til 
at gjøre mig bekjendt med alle menipea-arter, som er op- 
ført 1 Jelley's katalog, men da jeg tror, det er overveiende 
sandsynlighed for, at den Menipea. jeg har havt mellem 
hænder, er ny og ubeskreven, vil jeg her i korthed karak- 
terisere den. 

Zoariet udspringer fra en enkelt stamme, som er 
sammensat af kitintuber, og hvis nedre ende er fæstet til 
(Grenene er dikotomisk delte 
og ligger ikke alle i samme plan. De er støttede af kitin- 


en smaasten eller lignende. 


tuber, som næsten udelukkende forløber efter bagsiden. 
Zoöcierne er forlængede og ordnede i en dobbeltrække. 
Mundingen oval og mundingsranden noget ophøiet. Ved 
den distale rand sidder 3—5 børster eller pigger. Disse 
kan paa de ytterste zoöcier 1 grenene have en længde af 
0.8—1.0 mm 

Der er to slags avieularier. De laterale er ganske 
smaa, og de sidder san langt bagud, at de tildels ikke sees, 
naar grenen ligger 1 frontstilling. Derimod rager front- 
avleulariet, som er føæstet lige under den proximale mun- 
dingsrand, langt frem over mundingen. Den lille mandibel, 
som sidder i toppen, er rettet nedad. OQöciernes længde 
er større end bredden, paa mange forekommer bugtede for- 


tykkelser i frontvæggen. Til operculum saaes ikke spor af 


antydning. Kolonierne var ikke saa godt konserverede, at 
noget sikkert kan siges om polypidet. 


De oven omtalte kitintuber udspringer fra den nederste 
del af zoöcierne, hvorefter de forløber efter zoGciernes bag- 
side for tilslut at samle sig i en enkelt stamme, som saa- 
ledes bestaar af en bundt af kitinrør. I dette stykke er 
der altsaa stor overensstemmelse mellem M. jeffreysii og 


*) Opkaldt efter the Rev. Canon Norman, som har leveret store 
bidrag til udforskningen af vor marine fauna. 


Menipea jeffreysii, Norman. 


EinckskS) pa PRO? 
Norman (17, Vol. 12), p. 446; PI. XIX, fig. 1. 
Nordgaard (IS JIN på JER INEne 5: 


» 


Occurrence. Nt. 10, 18. 


This species is found here and there along the eoast 
of. Norway from Bergen to Fast Finmark. — Otherwise it 
is only known from the Shetland Isles. During the last 
two years, I have found it several times in the fjords round 
Bergen. All the specimens I have seen. have been fur- 
nished with the peculiar, ehitinous ease. 


Menipea normani, ». sp.*). 
Pl. I, figs. 2—8. 
Oceurrence. Nt. 31. 200, 523. 


My knowledge of the literature on this subject is not 
sufficrent to have made me acquainted with all the Menipea 
species that appear in Jelley's eatalogue; but as I think 
there is every probability that the Menipea I have had in 
my hands is new and hitherto undeseribed. I will here 
briefly characterise it. 

The zoarium springs from a single stem which is 
composed of chitinous tubes, and whose lower end is at- 
tached to å small stone or something similar. The branehes 
are dichotomous, and do not all lie im the same plane. 
They are supported by chitinous tubes, which run almost 
exelusively along the posterior side. The zoæcia are elon- 
gated, and arranged in a double row. The mouth is oval. 
and its edges somewhat elevated. On the distal margin 
On the outer- 
most zoæcia in the branch, these may be from 0.8 to I mm. 


in length. 


there are from 5 to 5 bristies or spines. 


The lateral are 
quite small, and are placed so far back that they some- 


There are two kinds of avieularia. 


times cannot be seen when the branch is viewed from the 
front. The front avicularinm. on the other hand, which 
is attached just below the proximal margin of the aperture, 
extends far over the aperture. The little mandible, which 
is situated at the top, is directed downwards. The length 
of the oæcia is greater than their breadth; in many there 
are curved expansions of the anterior wall. There is no 
sign of any opereulum. The ceolonies were not in such å 
good state of preservation as to allow of anything certain 
being said about the polypides. 

The above-mentioned chitinous tubes spring from the 
lowest part of the zoæeia, and then run along their poste- 
rior side, to unite at last in a single stem, which thus 
consists of a bundle of ehitinous tubes. In this respect 
therefore, there is a great similarity between M. jeffreyst 


*) Named after the Rev. Dr. Norman, who has made large con- 
tributions to the knowledge of our marine fauna. 


M. normani*). Man tildels. at kitintube 


forløber langs en bifurkation paa samme maade, som frem- 


ser ogsaa en 
stillet af Norman (Notes on rare British Polyzoa, Quar- 
terly Journ. Mie. Sc., vol. 8, n. s., tab. 5, fig. 6). Mel 
lem rodtraadene (tubular fibres, radical fibres) hos M. ter- 
natt og kitintuberne hos de to andre arter er der neppe 
nogen anden forskjel end. at de hos den første udspringer 
under en ret vinkel, mens de hos M. jeffreusit og M. nor- 
mani udspringer saa spidsvinklet, at de løber efter zoariet. 
for hvilket tuberne saaledes tjener som et effektivt støtte- 
apparat. 

Fra M. jeffreyst: adskilles min art let ved sine store 
frontavieularier og manglende operculum. 


Det kan 
naturlige forhold paa de tre steder, hvor arten forekom: 


have sin interesse at stille sig for øie de 





See 05 Im sandleri=F= 80010) 

20008 er Et 001 

2 OSE er 15) = 
Den er saaledes hentet op fra et dyb af 1154 meter 


med iskoldt vand, og sammen med XKinetoskias arborescens 
deler den æren af at have levet 1 en afstand fra sjøens 
overflade som er større end 1000 meter. 


Koloniernes længde 3—65 cm. 
kan) 


Zoöciemundingens længde 0.3 mm. 
? ka) 

—= bredde OE 
Frontavieulariets længde — 0.24—03 9 


Kitintubernes tykkelse 0.036—0.06 


Gen. Scrupocellaria. 


Scrupocellaria reptans, Linn. 
Cellularia reptans, Smitt, (24, III), p. 284, 318, tab. 17, 
fig. 37—41. 
Serupocellaria reptans, Hineks, (8)- p. 52,- tab. 7, fig. 17. 


Findested. Brandøsund. 


vides ikke med sikkerhed at være obser- 
M. op- 


fører vistnok Cellularia reptans som almindeligt forekom- 


Denne art 


veret 1 den arktiske del af vort land. Sars (22) 
ved Hammerfest, men det foreligger 
med ternata. 


mende i Havøsund og 


sandsynligvis her en forveksling Menipea 


Baade Norman og jeg har taget arten i Trondhjemsfjorden, 


men nordenfor er den endnu ikke funden. 


*) I min fortegnelse har jeg tydet disse kitintuber som hydroid- 
rør (18, IT. p. 11, tav. 2, fig. 5). Dette er nok ikke rigtigt. 
Vistnok finder man ofte ogsaa ledsagende hydroider saaledes 
som angivet paa min oveneiterede figur, men de egentlige 
kitintuber udspri ger baade hos M. normani og M. jeffreysii 
fra zoociernes nederste parti, og de maa saaledes kunne op- 
fattes som svarende til rodtraadene hos M. ternata. 


S 


and M. normani*). Å ehitinous tube may also sometimes 
be seen running along a bifurcation in the way deseribed 
by Norman (Notes on Rare British Polyzoa. (Quarterly 
Journ. Micros. Sci., Vol. 8, n. s. PI. V, fig. 6). There 
is hardly any difference between the radical fibres in M. ter- 
nata, and the ehitinous tubes in the two other species, 
except that in the first they spring out at right angles, 
while in M. jeffreystt and M. normanit they spring out at 
such an aceute angle that they follow the zoarium, and thus 
serve as an effective support. 


My species is easily distinguished from M. jeffreysti 
y s ) 8 Jenvey 
by its large anterior avicularin and the absence of an 
operculum. 


It may be interesting to observe the natural condi- 


tions in the three places where the species oeeurred. These 
were as follows: 
St. 31, depth 763 m., sandy clay, temp. — 1.00 C. 
200 11384 -, ea TO 
OD 2080 clay , på 1500 


It has thus been brought up from a depth of 1134 


metres, frem ice-cold water; and it shares with K7netoskias 


arborescens the honour of having lived at a distance of 


more than 1000 metres below the surface of the sea. 





Length of colony from 3—6.5 cm. 
Length of the aperture 03 mm. 
Breadth of the 0.14 - 


from 0.24—0.3 - 
from 0.036—0.06 - 


Length of anterior avieularium 
Thickness of chitin tubes 


Gen. Scrupocellaria. 


Scrupocellaria reptans, Linn. 
Cellularia reptans, Smitt (24, ITI), pp. 284, 518; Pl. XVIL, 
figs. 37—41. 
Serupocellaria reptans, Hincks (8), p. 52: PL. VIL figs. 1 —7. 


Occurrence. Brandøsund. 


This species 15 not known with certainty to have 
M. Sars 


(22), indeed, specifies Cellularia reptans as of common oe- 


been observed im the aretic portion of Norway. 
currence in Hayøsund and at Hammerfest; but this is 
probably through eonfounding it with Menipea ternata. 
Both Norman and I have found the species in the Trond- 
hjem Fjord, but farther north it has not yet been found. 


*) In my list, I have interpreted these chitinous tubes as hydroid 
tubes (18, TE, på 116 PET f0:05) 
is true that accompanying hydroids are often found as repre- 


This is not correct. It 


sented in my above-mentioned figure; but the true ehitin tubes, 
both in M. normant and M. jeffreysti, spring from the lowest 
portion of the zoæcia, and might thus be supposed to avswer 
to the root fibres in M, fernata. 


Fam. Bicellaridae. 


Gen. Bicellaria. 


Bicellaria alderi. Busk. 


Smitt (24, III), p. 289, 335, tab 18, fig. 4—38. 


Hincks (8), p. 70, tab. 9, tig. 3—7. 
Findesteder. St. 10. 315. 


Levinsen (14) opfører ikke den form for Danmark, 
men ifølge Hincks er den tagen ved Shetland, og i Norge 
har jeg observeret arten paa forskjellige steder fra Bergen 
til Lofoten. Den er hidtil ikke omtalt fra arktiske egne, 
og naar saaledes arten pludselig viser sig saa langt mod 
nord som paa St. 315 (74 58' N. B.), maa denne om- 
stændighed vistnok kunne anføres som et eksempel paa 
Golfstrømmens evne til at flytte boreale former mod høiere 
breddegrader. 

Anm. TI min fortegnelse over norske Cheilostomata 
(18, I) har jeg opført Bicellaria ciltata, Linn. som funden 
af M. Sars i Kristianiafjorden. Jeg har senere taget denne 
vakre form paa Bicellaria alder: i Hjeltefjorden, og arten 
kan saaledes med sikkerhed opføres som hørende til Norges 


fauna. 


Gen. Bugula. 


Bugula murrayana, Johnst. 


Smitt (24, III), p. 291, 349, tab. 18, fig. 19—27. 
Hincks (8), p. 92, tab. 14, fig. 2—9. 


St. 260, 322, Spitsbergen. 

Var. fruticosa, Pack, Advent Bay. 

Var. quadridentata, Lov., St. 10, 18. 
2025 dy: 


Findesteder. 


I arktiske farvand synes varieteterne at være almin- 
deligere end den typiske form. 


Bugula purpurotincta, Norman. 
Hincks (8), p. 99, tab. 12, fig. 8-—12. 


Findested. Kjosen. 


Arten er funden paa forskjellige steder langs Skan- 
dinaviens kyst, men den nordligste hidtil kjendte forekomst 
er Kjosen. dJeg tog den vinteren 1899 i Malangenfjord 


fastvokset til en hydroid (100—200 m.). 


Fam. Bicellaridæ. 


Gen. Bicellaria. 


Bicellaria alderi, Busk. 


Smitt (24, III), pp. 289, 335; Pl. XVIII, figs. 4—38. 
Hincks (8), p. 70; PI. IX, figs. 3—7. 


Occeurrence. St. 10, 315. 


Levinsen (14) does not give this form for Denmark, 
but according to Hincks it is found in the Shetland Isles, 
and I have observed the species in Norway in several 
places from Bergen to Lofoten. It has not yet been re- 
ported from arctic regions: and when the species thus 
suddenly appears so far north as St. 815 (749 53" N. Lat.), 
the cireumstance might certainly be quoted as an instance 
of the power of tbe Gulf Stream to carry boreal forms 
up into higher latitudes. 

Remark. In my list of Norwegian Cheilostomata 
(18, I), I have entered Bicellaria ciliata, Linn. as found 
by M. Sars in the Kristiania Fjord. L have since found 
this beautiful form on Bicellaria alder: in Hjeltefjorden; 
and the species may thus safely be put down as belonging 
to the fauna of Norway. 


Gen. Bugula. 


Bugula murrayana, Johnst. 


Smitt (24, III), pp. 291, 349; PI, XVIII, figs. 19—27. 
Hincks (8), p. 92; Pl. XIV, figs. 2—9. 


Oceurrence. St. 260, 322, Spitsbergen; 
Var. fruticosa, Pack, Advent Bay; 
Var. quadridentata, Lov, St. 10, I1$, 
262.315! 


In arctic waters. the varieties seem to be more gene- 
ral than the typical form. 


Bugula purpurotincta, Norman. 
Hincks (8), p. 89; Pl. XII, figs. 8—12. 

Occeurrence. Kjosen. 

This species is found in various places along the 
coast of Scandinuvia; but the most northerly place at which 
it has hitherto been known to oceur is Kjosen. I found 
it at the beginning of 1899 in Malangenfjord, grown fast 
to a hydroid (100—200 m.). 


(Gen. Kinetoskias. 


4 Kinetoskias smittii, Koren ct Dan. 
Koren et Danielsen (13), p. 104, tab. 3, fig. 12—14, tab. 
Ve ven Fy 
Norman! (7. vol 12), p. 448, tab. 19, fig. 2—45 vol. 13, 
på 142: 

Denne art forekom vistnok ikke blandt Nordhavseks- 
peditionens materiale, men jeg tager den med her alligevel, 
fordi jeg vinteren 1899 tog den blandt andre steder ogsaa 
i den indre del af Vestfjorden, som gik ind under ekspe- 
ditionens undersøgelsesfelt. 

Det har ogsaa sin interesse, at K. smittii hører til 
de polyzoer, som gaar dybest ned. 

I Tranødybet (Vestfjorden) tog Jeg nemlig 16de Marts 
Arten er 
funden paa forskjellige steder langs den norske fra Kors- 
fjorden til Slotholmen i Nordland. 


1899 et eksemplar i en dybde af 607—640 m. 


Kinetoskias arborescens, Koren et Dan. 

Koren et Dan. (18), p. 107, tab. 12, fig. 9—14. 
Bugula umbella, Smitt (24, III), p. 292, 353, tab. 19, fig. 
28—31. 
Sti 2, 2351. 

Norman (17, vol. 13) har undersøgt eksemplarer fra 
Karahavet og St. Lawrence og paa de førstnævnte tillige 
fundet oöeier, som lignede oocierne hos den foregaaende art. 


Findesteder. 


Kinetoskias arborescens er hidtil kun funden 1 et eks- 
emplar i Wijde Bay, Spitsbergen, i 40 favnes dyb, lerbund, 
af prof. Lovén. Dijmphna-ekspeditionen tog diverse eks- 
emplarer i Karahavet (Levinsen). Danielsen tog etpar ved 
Vadsø (90 favne, lerbund), endvidere er arten kjendt fra 
St. Lawrencebugten (Whiteaves). Det er saaledes inter- 
essant at kunne konstatere artens tilstedeværelse paa Nt. 2 
(Sognefjorden). Paa dette sted var dybden 1229 meter, 
hvilket er den største hidtil kjendte sænkning af bunden i 
nogen norsk fjord. Bunden bestod af sandig ler og tem- 
peraturen paa dybet 60.7 OC. 


Fam. Cellariidae. 


Gen. Cellaria. 


Cellaria fistulosa, Linn. 
Smitt (24, III), p. 362, 386, tab. 20, fig. 18-—20. 
Hincks (8), p. 106, tab. 13, fig. 1—4. 
Denne art forekom blandt det mig tilstillede mate- 
riale, men uden angivelse af findested. Jeg har ellers taget 
samme paa forskjellige steder fra Bergen til Lofoten. 


(Gen. Kinetoskias. 


Kinetoskias smittii, Koren & Dan. 
Koren & Danielsen (18), p. 104; PI. IIT, figs. 12—14; 
Pl. XII, figs. 4—8. 
Vollan ip 448 PINT EST 
Vol. 18, p. 112. 


This species did not, indeed, occur in the North At- 


Norman (17, 


lantic Expedition's collection, but I nevertheless inelude it 
here, because, among other places, I found it, in the early 
pårt of 1899, in the inner part of Vestfjorden, which was 
ineluded in the Expedition's field of investigation. 

It is also of some interest to note that K. smått 
belongs to those Polyzoa that go deepest. 

In Tranödybet (Vestfjord) on the 16th March, 1899, 
I took one speeimen from a depth of between 607 and 
640 metres. 
the Norwegian coast from Korsfjorden to Slotholmen in 


Nordland. 


The species is found in various places along 


Kinetoskias arborescens, Koren & Dan. 
Koren & Danielsen (13), p. 107; Pl. XII, figs. 9—14. 
Bugula umbella, Smitt (24, IT), pp. 292, 353: Pl. XIX, 
figs. 23—31. 

Oceurrence. St. 2, 23, 31. 

Norman (17, vol. 13) has examined specimens from 
the Kara Sea and St. Lawrence, and on the former found 
oæein that resembled the oæeia in the preceding species. 

Only one speeimen of Kinetoskias darborescens has 
hitherto been found in Wijde Bay, Spitsbergen, at a depth 
of 40 fathoms, clay bottom, by Prof. Lovén. The Dijmphna 
Expedition found several specimens in the Kara Sea (Le- 
vinsen). Danielsen found a few at Vadsø (90 fathoms, 
clay bottom), .and the species is further known from the 
Gulf of St. Lawrence (Whiteaves). It is thus interesting 
to be able to prove the presence of the species at Station 
2 (Sogne Fjord). The depth here was 1229 metres, which 
is the greatest depression of the bottom hitherto known in 
any Norwegian fjord. The bottom consisted of sandy clay, 
and the temperature there was 6.7? C. 


Fam. Cellariidæ. 


Gen. Cellaria. 


Cellaria fistulosa, Linn. 
Smitt (24, ITT), pp. 362, 386; Pl. XX, figs. 18—20. 
Hincks (8), p. 106; Pl. XIIT, figs. 1—4. 
This species oceurred in the collection sent to me, 
but there was no statement as to where it was found. I 
have also found the same species in various places between 
Bergen and Lofoten. 


Fam. Flustridae. 


Gen. Flustra. 


Flustra membranaceo-truncata, Smitt. 


Smitt (24, ITI), p. 358, 376, tab. 20, fig. 1—5. 
Findesteder. St. 262, 223 (Jan Mayen). 


Denne Flustra er tagen paa mange steder 1 den ark- 
tiske zone fra Novaja Semlja til Grønland. Hincks (9) 
opfører deu ogsaa fra Queen Charlotte Islands. Den er 
ny for Jan Mayen (st. 223). Efter sin forekomst maa 
denne form karakteriseres som en ægte arktisk Flustra, 
den er saaledes ikke iagttaget ved Storbrittanniens kyst, 


og er endnu heller ikke funden ved Island. 


Flustra carbasea, Fll. et Sol. 


Flustra papyrea, Smitt (34, II), p. 359, 380, tab. 20, 
nende 

Flustra carbasea, Hineks (8), p. 123, tab. 16, fig. 4, 4a; 
tab 142 ed 1 


Findested. Kjosen (10—14 favne). 


Denne art har ogsaa en stor arktisk udbredelse og 
findes desuden ved Storbrittanniens og Danmarks kyster. 


Flustra abyssicola. M. Sars 
G. O. Sars (21), p. 19, tab. 2, fig. 25—-30. 


Findesteder. Nt. 149 (Vestfjorden). 260 (Porsanger- 
fjorden), 290, 323, 363. 


Siden G. 0. Sars fandt denne eiendommelige dyb- 
vandsflustra ved Guldbrandsøerne og Skroven (Vestfjorden) 
er den tagen i Gulf of St. Lawrence (Whiteaves) samt i 
Karahavet (Smitt). 

Det største dyb. hvorfra arten blev hentet op paa 
Nordhavsekspeditionen var 475 m. (St. 363. lerbund, temp. 
191 OC.) og det mindste 247 m. (St. 149, lerbund, temp. 
A00NON 
beskaffenhed og forekomsten paa store dyb tyder paa, at 


Avieulariernes primitive form, koloniens rigide 


F. abyssicola er senior blandt de nulevende nordlige repre- 
sentanter af slegten Flustra. 





Fam. Flustridæ. 


(en. Flustra. 


Flustra membranaceo-truncata, Smitt. 
Smit (EZ FN App) 0951 OOS es EE) 
Occurrence. NSt. 262, 223 (Jan Mayen). 


This Flustra was found im many places in the arctic 
Hincks (9) also 
It is new 


zone from Novaja Semlja to Greenland. 
mentions it from the Queen Charlotte Islands. 
to Jan Mayen (St. 223). Judging from its oceurrence, this 
form must be characterised as a true arctic Flustra; it 
has, for instance, not been observed on the shores of Great 


Britain, nor has it been found in Iceland. 


Flustra carbasea, Ell. & Sol. 


Flustra papyrea, Smitt (34, 111), pp. 359. 580; Pl. XX, 
figs. 9—11. 
Flustra carbasea, Himeks (8), p. 1: 


255 BAR VIN nos Aa 
PINE ole 


Oceurrence. Kjosen (10—14 fathoms). 


This species also has a wide arctic distribution, and 
is moreover found on the shores of Great Britain and 
Denmark. 


Flustra abyssicola, M. Sars. 
G. O. Sars (21), p- 19; Pl. IT, figs. 25—30. 


Occurrence Nt. 149 (Vestfjorden), 260 (Porsanger- 


fjord), 290, 323, 363. 


v 


Since G. O. Sars found this peeuliar deep-water Flus- 
tra at the Guldbrand Islands and Skraaven (Vestfjorden), 
it has been found in the Gulf of St. Lawrence (Whit- 
eaves) and in the Kara Sea (Smitt). 

The greatest depth from which this species was 
brought up during the North Atlantic Expedition was 475 
metres (Station 363, clay bottom, temp. 1.19 O.), and the 
smallest, 247 m. (St. 149. clay bottom, temp. 49? C.). 
The primitive form of the avieularia, the rigid character 
of the colony, and its oceurrence at great depths, indicate 
that F. abyssicola is one of the oldest among the northern 
representatives of the genus Flustra now in existence. 





Fam. Membraniporidae. 


Gen. Membranipora. 
Membranipora cornigera, Busk. 


Membranipora flemingii f. cornigera, Smitt (24, ILL), p. 367, 
tab. 24, fig. 1. 

Membranipora cornigera, Hineks (8), p. 164, tab. 21, fig. 
45 tab. 22 fi. 3. 


Findested. Nt. 290, 


Hineks (8, p. 165) kun tre findesteder for 
denne art, nemlig Shetland, Outer Haaf, off the coast of 
Norway. 


angiver 


Heraf fremgaar, at arten er yderst sparsom i 


sin forekomst. Ved de gaffeldelte pigger i mundingen er 
den saa let kjendelig, at overseen og forveksling ikke godt 


kan finde sted. 


Membranipora arctica, D'Orb. 


Membranipora lineata f. sophiae, Smitt (24, III), p. 365, 
tab. 20, fig. 24, 95. 
Membranipora arctica, Lorenz (16), p. 85, tab. 1, fig. 1. 


Findested. Norskøerne (Spitsbergen). 


Arten daunede et sortagtig overdrag paa snegleskal. 


Membranipora spitsbergensis, Smitt. 


Semiflustrella arctica, D'Orb. (manuseript). 

Membranipora arctica, Smitt (24, ID), p. 
20, fig. 33—36. 

Membranipora spitsbergensis, Bidenkap (1), p. 


307, 413, tab. 


619. 
Findested. Norskøerne. 

Denne form, som let kjendes ved sin karakteristiske 
bagside (Smitt, 1. c., fig. 34) er hidtil 
Membranipora arctica har jeg taget paa for- 


kun funden ved 
Spitsbergen. 
skjellige steder i Finmarken, men den er ikke observeret 


saa langt syd som ved Storbritaniens kyster. 


Den norske Nordhavsexpedition. 0. Nordgaard: 


Polyzoa. 


Fam. Membraniporidæ. 


Gen. Membranipora. 
Membranipora cornigera, Busk. 


Membranipora flemingit f. cornigera, Smitt (24, III), p. 367 
PlesIV nel 
Membranipora cornigerd, Hincks (8), p- 


fig. 4; Pl. XXII, fig. 3. 


164; Pl. XXI 


Oceurrence. Ntation 290. 


Hineks (8, p. 


this species has been found, viz. 


165) mentions only three places where 
Shetland Isles, Qute 
From this it appear: 
It is s 
easily recognisable by the forked spines at the mouth 


Haaf, and off the coast of Norway. 
that the species is of extremely rare oceurrence. 


that it could not well be overlooked or mistaken. 


Membranipora arctica, D'Orb. 


Membranipora lineata, f. sophiæ, Smitt (24, II), p. 365 
Pl XX, figs. 24, 25. 


Membranipora arctica, Lorenz (16), p. 85; PIL. U, fig. 1. 


Occurrenee. Norwegian islands (Spitsbergen). 


This species formed a blackish coating upon snail 
shells. 


Membranipora spitsbergensis, Smitt 


Semiflustrella arctica, D'Orb. (manuseript). 
Membranipora arctica, Smitt (24, III), pp. 367, 413; PI 
XX, figs. 33—36. 


Membranipora spitsbergensis, Bidenkap (1), p. 619. 


Oceurrenee. Norwegian islands. 


This form, which is easily recognised by its charae 


teristie back (Smitt, 1. c., fig. 34), has hitherto been founc 


only at Spitsbergen. I have found Membranipora arctic: 
in several places in Finmark, but it has not been observec 


as far south as the shores of Great Britain. 


Ne) 


Fam. Membraniporidae. 


Gen. Membranipora. 
Membranipora cornigera, Busk. 


Membranipora flemingit f. cornigera, Smitt (24, IT), p. 367, 
tab. 24, fig. 1. 

Membranipora cornigera, Hineks (8), p. 164, tab. 21, fig. 
4: tab. 22, fig. 3. 


Findested. Nt. 290. 


Hineks (8, p. 165) angiver kun tre findesteder for 
nemlig Shetland. Outer Haaf, off the coast of 
Heraf fremgaar, at arten er yderst sparsom i 
Ved de gaffeldelte pigger i mundingen er 


art, 
Norway. 


denne 


sin forekomst. 
den saa let kjendelig, at overseen og forveksling ikke godt 


kan finde sted. 


Membranipora arctica, D'Orb. 


Membranipora lineata f. sophiae, Smitt (24, III), p. 365, 
tape 002 25) 
Membranipora arctica, Lorenz (16), p. 95, tab. 1, fig. 1. 


Findested. Norskøerne (Spitsbergen). 


Arten dannede et sortagtig overdrag paa snegleskal. 


Membranipora spitsbergensis, Smitt. 


Semiftustrella arctica, D'Orb. (manuseript). 

Membranipora arctica, Smitt (24, ID), p. 567 
20, fig. 35—36. 

Membranipora spitsbergensis, Bidenkap (1), p. 619. 


tab. 


Findested. Norskøerne. 


Denne form, som let kjendes ved sin karakteristiske 
bagside (Smitt, 1. c., fig. 34) er hidtil kun funden ved 
Spitsbergen. Membranipora arctica har jeg taget paa for- 
skjellige steder i Finmarken, men den er ikke observeret 
saa langt syd som ved Storbritaniens kyster. 


Den norske Nordhavsexpedition. 0. Nordgaard: Polyzoa. 


| O 


Fam. Membraniporidæ. 


Gen. Membranipora. 
Membranipora cornigera, Busk. 


Membranipora flemingii f. cornigera, Smitt (24, III), p. 367 
EE ORD eg I, 
Membranipora cormigera, Hincks (8), p. 
PIERS KST: 


164; Pl. XXI, 


Occurrence. Station 290. 


Hineks (8, p-. 
this species has been found, viz. 


165) mentions ouly three places where 
Shetland Isles, Quter 
From this it appears 
It is so 
easily recognisable by the forked spines at the mouth, 


Haaf, and off the coast of Norway. 
that the species is of extremely rare occurrence. 


that it could not well be overlooked or mistaken. 


Membranipora arctica, D'Orb. 


Membranipora lineata, f. sophiæ, Smitt (24, IID), p. 365: 
Pl XX, figs. 24, 25. 
Membranipora arctict, Lorenz (16), p. 85; PI. I, fig. 1. 


Oceurrence. Norwegian islands (Spitsbergen). 


This species formed a blackish coating upon snail- 
shells. 


Membranipora spitsbergensis, Smitt 


Semiftustrella arctica, D'Orb. (manuseript). 

Membranipora arctica, Smitt (24, IIT), pp. 367, 413; PI. 
XX, figs. 33—36. 

Membranipora spitsbergensis, Bidenkap (1), p. 619. 


Oceurrenee. Norwegian islands. 


This form, which is easily recognised by its charac- 
teristie back (Smutt, 1. e., fig. 34), has hitherto been found 
I have found Membramipora arctica 
in several places in Finmark, but it has not been observed 
as far south as the shores of Great Britain. 


only at Spitsbergen. 


169) 


Fam. Cribrilinidae. 


Gen. OCribrilina. 


Cribrilina punctata. Hassal. 


Escharipora pundtata, Smitt (24, IV), p. 4, 51, tab. 24, 
fe 47%. 
Cribrilina punctata, Hincks (8), p- 


tab. 24, fig. 3. 


190, tab. 26, fig. 1—4; 


Findesteder. St. 315, 325. 

Arten forekommer fra Karahavet til det sydvestlige 
Frankrig. Jeg har taget denne tilligemed den nærstaaende 
C. annulata, Fabr. paa torskjellige steder langs den norske 


kyst. 


Fam. Porinidae. 


(Gen. Tessarodoma. 


Tessarodoma gracile, M. Sars. 


Anarthropora borealis, Smitt (24, IV), p. 8, 67, tab. 24, 
fig, 25099. 
Porina borealis, Hmeks (8), p. 


Korsfjorden, St. 10, 290, 312. 


229, tab. 31, fig. 4—6. 
Findesteder. 


Udbredt fra Npitsbergen til Portugal, Florida og 
Azorerne. 


Fam. GCelleporellidae. 


Gen. Celleporella. 
Celleporella hyalina, Linn. 


Mollia hyalna, Smitt (24, IV), p. 16, 109, tab. 25, fig. 
84—85. 
Schizoporella hyalina, Hineks (8), p. 271, tab. 18, fig. 8—10. 


Findesteder. 
(paa alger). 


Norskøerne (paa gastropoder), St. 366 


Denne art er meget udbredt i arktiske farvand, og 
den strækker sig ogsaa langt mod syd, forekommer saaledes 
ved Australien, Sydafrika, Strait of Magellan, Kalifornien, 


ete. Den er saaledes i sin optræden en ren kosmopolit. 


10 


Fam. Gribrilinidæ. 


Gen. Gribrilina. 


Gribrilina punctata, Hassal. 
Escharipora punctata, Smitt (24, IV), pp. 4, 51; Pl. XXIV, 
figs. 4—7. 
Cribrilina  punctata, Himcks (8), p. 190; Pl. XXVI, figs. 
1—4; Pl. XXIV, fig. 3. 
StdlbNe23: 


This species occurs from the Kara Sea to the south- 
west of France. I have found 1t together with the nearly- 
allied C. annulata. Fabr. in various places along the coast 


Occurrence. 


of Norway. 


Fam. Porinidæ. 


(Gen. Tessarodoma. 


Tessarodoma gracile, M. Sars. 
Anarthropora borealis, Smitt (24, IV), pp. 8,67; PI. KV 
fies. 25—29. 
Porina borealis, Hineks (8), p. 229; Pl. XXXI, figs. 4—6. 
Oceurrence. Korsfjorden. St. 10, 299, 312. 
Extends from Spitsbergen to Portugal, Florida and 


the Azores. 


Fam. Celleporellidæ. 


Gen. Celleporella. 


Celleporella hyalina, Linn. 


Mollia hyalina, Smitt (24, IV), pp. 16, 109; Pl. XXV, 
figs. 84, 85. 

Schizoporella hyalina, Hincks (8). p. 271; Pl. XVIIL figs. 
8—10. 


Occurrence. Norwegian islands (on gastropods), St. 
566 (on algæ). 


This species is widely distributed in arctic seas, and 


it also extends far south, occurring in Australia, South 
Africa, Straits of Magellan, California, etc. It is thus 
quite åa cosmopolitan in its occurrences. 


Fam. Myriozoidae. 


Gen. Schizoporella. 


Schizoporella unicornis, Jobnst. forma ansata, Hineks. 


Mollia vulgaris forma ansata, Smitt (24, IV), p. 15, tab. 
25, fig. 80. 
Schizoporella unicornis f. ansata, Hineks (8), p. 239, tab. 
Gp vmlen 

Findested. St. 512 (paa Myriozoum courctatum ). 
Nærvnte varietet er tagen paa forskjellige steder ved 

Storbritaniens kyster samt af Lovén ved Hammerfest, hvor 

Den 


ogsaa jeg i 1894 fandt den ganske hyppig paa stene. 
er endvidere funden ved Grønland. 


Gen. Myriozoum. 


Myriozoum erustaceum, Smutt. 

Smitt (24, IV), p. 18, 114, tab. 25, fig. 88—91. 
Schizoporella erustacea, Lorenz (16), p. 37, tab. 7, ng. 2. 
Findested — Norskøerne (Spitsbergen). 
Denne høiarktiske form (Matotsschkin scharr, Kara- 
havet, halvøen Kola, Spitsbergen, Jan Mayen, Grønland) 


er funden i Finmarken. Jeg tog den i 1894 ved Sværholt. 


Myriozoum coarctatum, M. Sars. 
Tab. I, fig. 1. 

Smitt (24, IV), p. 18, 119, tab. 25, fig. 92, 
Findesteder. St. 270, 290, 223, 315, 323. 
Denne art er ogsaa udpræget arktisk. I Finmarken 

er den paa sine steder temmelig almindelig, og jeg tog 

den vinteren 1899 saa langt syd som i Moskenstrømmen, 
hvilket er det sydligste sted ved den norske kyst, hvor 
arten har været observeret i dette aarhundrede. 


Fam. Escharidae. 


Gen. Porella. 


Porella laevis, Flem. 

Smitt (24, IV), p. 21, 134, tab. 26, fig. 

Hincks (8), p. 334, tab. 47, fig. 10—11. 
Findested. St. 18. 


Forekommer langs hele den norske vestkyst til Fin- 


120 —123. 


marken. Den er ogsaa tagen ved Shetland, Grønland, 


Spitsbergen, Novaja Semlja, i Karahavet, ete. 


li 


Fam. Myriozoidæ. 


Gen. Schizoporella. 


Schizoporella unicornis, Johnst. forma ansata, Hincks. 


Mollia vulgaris forma ansata, Smitt (24, IV), p. 15; PI. 
XXV, fig. 80. 
Schizoporella unicornis f. ansata, Hincks (8), p. 239: PI. 


XXXV, fig. 3. 


Occeurrence. St. 512 (on Myriozoum coarctatum). 


The above variety has been found in several loeali- 
ties on the shores of Great Britain, and by Lovén at 
Hammerfest, where I also frequently found it in 1894, on 


stones. It has moreover been found in Greenland. 


Gen. Myriozoum. 


Myriozoum crustaceum. Smitt. 


Smitt (24, IV), pp. 18, 114; Pl. XXV, figs. 88—91. 
Schizoporella crustacea, Lorenz (16), p. 87; PI. VIL, fig. 2. 
Occurrence. Norwegian islands (Spitsbergen). 

This high arctic form (Matotsschkin Scharr, the Kara 
Sea, the Kola Peninsula, Spitsbergen, Jan Mayen, Green- 
land) is also found in Finmark. I found it, in 1894, at 


Sværholt. 


Myriozoum coarctatum, M. Sars. 
PIT tot 
Smitt (24, IV), pp- 18, 119; Pl. XXV, fig. 92. 
Occurrence. St. 270, 290, 225, 315, 323. 
This species is also emphatieally arctic. It is rather 
common in some places in Finmark, and I found it in the 
beginning of 1899 as far south as Moskenströmmen, which 
is the most southerly spot on the Norwegian coast where 
the species has been observed in the nineteenth century. 


Fam. Escharidæ. 


Gen. Porella. 


Porella lævis, Flem. 
Smitt (24, IV), pp. 21, 184; Pl. XX VI, figs. 120—123. 
Hincks (8), p. 334; Pl. XLVII, figs. 10, 11. 
18. 


Occeurrence. Ntation 


Oceurs all along the Norwegian coast up to Finmark. 
It has also been found off the Shetland Isles, Greenland, 
Spitsbergen, Novaja Semlja, im the Kara Sea, ete. 


SEG 


Porella elegantula, D'Orb. 


Eschara elegantula, Smitt (24, IV), p. 24, 154, tab. 26, 


fig. 140—146. 


Porella elegantula, Bidenkap (1). p. 627, tab. 25, fig. 7, 8 


Findesteder. St. 270, 223 (Jan Mayen). 


Fra Jan Mayen har Lorenz (16, p. 89, 90) opført 4 
arter af slægten Porella, nemlig coneinna, acutirostris, com- 


pressa og lacvis. Hertil blir nu ogsaa at føie elegantula. 


Gen. Escharoides. 


Escharoides sarsii, Smitt. 
Smitt (24, IV), -p. 24, 158, tab. 26, fig. 147—154. 


Findesteder. Norskøerne, St. 270. 


Arten er ren arktisk. Fra Tromsøsundet har jeg 
seet eksemplarer, som bavde en lignende vekstform som 
Lepralia foliacea fra Englands kyst (f. eks. Plymouth 
sound), idet kolonierne dannede pladeformigt udbredte og 
sammenvoksede kavernøse masser. Ne forøvrigt M. Sars 
(23, p. 141—144). 


Gen. Smittia. 


Smittia palmata. M. Sars. 


? Flustra solida, Stimpson, pe of Grand Manan. 


å s Nordgaard (18), p. 15 
Eschara palmata, M. Sars (23), p. 146, 
% å Vigelius (31), p. 15, fig. 2, 3. 
Escharella palmata, Smitt (24, 1V), p. 10, 77, tab. 24, tig. 
42—46. 


3 Smitt (26), p. 21. 
Smitt (27), p. 29. 
Lorenz (16). p. 91. 


p) ” 
Stuxberg (29), p. 112. 
Levinsen å ptab 2 he 9: 
eder flustra ra Bidenkap- (1), p. 618. 


Findesteder. St. 18, 31, 48, 2923, 251, 262, 267, 
29003206. 337. 303. 


I min fortegnelse over norske polyzoer opførte jeg 
Sars's Eschara palmata som Flustru solida, Stimpson. Jeg 
havde dengang ikke seet noget eksemplar af arten, og hen- 
holdt mig til Jelleys katalog. Imidlertid behøver man ikke 
at se længe paa den forat finde ud, at den ikke godt kan 
henføres til slegten Flustra, og Bidenkap (1), oprettede 
saaledes en ny slegt (Pseudo flustra), hvor arten blev an- 
bragt. Dette kunde visselig forsvares, men jeg har her 


foretrukket at opføre den som en Smittia, da aviculariets 





Porella elegantula, D'Orb. 


Eschara elegantula, Smitt (24, IV), pp. 24, 154; Pl. X XVI, 
figs. 140—146. 


Porella elegantula. Bidenkap (1), p. 627; Pl. XXV, figs. 7, 8. 


Occurrence. Nt. 270, 223 (Jan Mayen). 


Lorenz (16, pp. 89, 90) has established 4 species of 
the genus Porella from Jan Mayen, viz. concinna, acutiros- 
tris, compressa and lævis. 
elegantula. 


To these must now also be added 


Gen. Escharoides. 


Escharoides sarsii, Smitt. 


Smitt (24, IV), pp. 24, 158; Pl. XXVI, figs. 147—154. 


Oceurrenee. Norwegian islands, Station 270. 


The species is purely arctic. I have seen specimens 
from Tromsö Sound, that had a form of growth similar to 
that of Lepralia foliacea from the English coast (e. g. 
Plymouth Sound), as the colonies form lamellarly expanded 
and aggregated cavernous masses. See also M. Sars (23, 


pp: 141—144). 


Gen. Smittia. 


Smittia palmata, M. Sars. 


? Flustra Sr Stimpson, Invertebrata of Grand Manan. 
Å » Nordgaard (18), p. 15. 
Eschara palmata, M. Sars (23), p. 146. 
3; EI Vigelius (31), p. 15, figs. 2, 3. 

Escharella palmata, Smitt (24, IV), pp. 10, 77; Pl. XXIV, 
figs. 42—46. 
Smitt (26), p. 21. 
Smitt (27), p. 29. 


; på Lorenz (16), p. 91. 

> G Stuxberg (29), p. 112. 

> . Levinsen (15), p. 14; Pl. XXVII, 
pie GO 


Psendo-flustra solida, Bidenkap (1), p. 618. 


Oceurrence. Nt. 
290082003371.0363: 


18, 31, 48, 923, 251, 262, 267, 


In my list of Norwegian polyzoans, I entered Nars's 
Eschara palmata as Flustra solida, Stimpson. I had not 
at that time seen any specimens of the species, and had 
followed Jelley's catalogue. It need not be looked at long, 
however, to see that it cannot well be referred to the 
genus Flustra, and Bidenkap (1) therefore established a 
new genus ( Pseudo-flustra), in which the species was placed. 
This may be quite justifiable, but I have preferred to enter 
it as å Smittia, as the position and structure of the avi- 


stilling Ældre 
zoöcier viser tildels temmelig stor lighed med zoöcierne hos 
Smittia reticulata. 
Stimpson og Sars's arter er identiske, har jeg opført Sars's 


eg bygning peger mod nært slegtskab. 
Da jeg for tiden ikke kan afgjøre, om 


navn palmatda. 

I sin beskrivelse gjorde M. Sars opmerksom paa de 
bøielige rør af kitinagtig beskaffenhed, som var fæstede til 
zoariet. 

Smitt (24, IV, p. 50), paapegede, at disse rør eller 
rodtraade (tubular fibres) 
de nærmede sig hinanden og tilslut voksede sammen til et 
Ved hjelp af dette 
knippe var kolonierne fæstede til fremmede legemer paa 
Vigelius (31. p. 16) 
, They (the branches of the colony) are connected 


udgik fra selve zoöeierne og at 
knippe mod koloniens proximale ende. 


bunden, saasom ormrør og lignende. 
skriver: 
by numerous tubular fibres, originating on both sides of 
the zoarium from membranous rather pear-shaped enve- 
lopes, which cover certain zooecia (fig. 2)*. Disse tuber 
danner merkelig nok et slags forlængelse nedad af zoöcierne, 
og deres betydning for koloniens liv, maa udentvivl være 
at fungere som et støtteapparat, som holder det skjøre zoa- 
rium sammen, selv om det brækkes af paa forskjellige 
steder. 


Smittia reticulata, Mac Gill. 


Escharella legentiliig Smitt (24, IV), p. 10, 81, tab. 24, 
fig. 47—52. 
Smittia reticulata, Hincks (8), p. 346, tab. 48, tir. 1—5. 


Findested. St. 290. 


Arten er funden i Karahavet (Levinsen), ved Novaja 
Semlja (Smitt), Jan Mayen (Lorenz) og opføres ogsaa for 
Grønland. Men den er ingen arktieus i streng forstand, 
den forekommer saaledes ved Englands og Frankrigs kyster, 
i Adriaterhavet, ja endog ved Nyzealand og Falklands- 
øerne. 


Smittia trispinosa, «Johnst. 
Tab. I, fig. 9. 
Escharella jacotini, Smitt (24, TV). p- 
53—D17. 
Smittia trispinosa, Hincks (8), p. 353, tab. 49, fig. 1—38. 
var. arborea, Levinsen (15), p. 16, tab. 
lg as lg fel 


11, 86, tab. 24, fig. 


” bl 


bl 


Findesteder. St. 273, 326, 3: 
Paa de 


opstillede eiendommelige form arborea. 


nævnte steder forekom kun den af Levinsen 
Denne varietet er 
tagen foruden af Dimphna- og Nordhavsekspeditionen ogsaa 
af Kickenthal og Walter ved Spitsbergen (Bidenkap). Jeg 


tog den vinteren 1899 i Porsangerfjorden, hvormed den 


Older zoæeia some- 
to the zoæcia in 
As I cannot at present decide whether 


cularia indicate a elose relationship. 
times bear considerable resemblance 
Smittia reticulata. 
Stimpson's and Sars's species are identical, I have put down 
Sars's name, palmata. 

M. Sars, in his description, drew attention to the 
flexible tubes of a chitinous consisteney, that were attached 
to the zoarium. 

Smitt (24, IV. p. 80) pointed out that these tubes 
or root-fibres (tubular fibres) issued from the zoæcia them- 
selves, and that they approached one another, and at last 
grew together into a bunch towards the proximal end of 
the colony. By means of this bunch, the colonies were 
attached to foreign bodies at the bottom, such as worm- 
casts, and the Vigelius (31, p. 16) writes: *They 
[the branches of the colony] are connected by numerous 


like. 


tubular fibres, originating on both sides of the zoarium 


from membranous, rather pear-shaped envelopes, which 


cover certain zoæcia (fig. 2)”. These tubes, strange to say, 
form aå kind of prolongation downwards of the zoæcia, and 
their signifieanee to the existence of the colony must with- 
out doubt be to act as å support to keep the brittle zoa- 


rium together, even if it be broken in several places. 


Smittia reticulata, MacGill. 


Escharella legentilii, Smitt (24, IV), pp. 10, 81; Pl. XXIV, 
figs. 47352. 
Hincks (8), p. 346; Pl. XLVIII, figs. 


1—35. 


Smittia reticulata, 


| 
| 


Occurrence Station 290. 


The species has been found in the Kara Sea (Le- 
vinsen), at Novaja Semlja (Smitt), Jan Mayen (Lorenz), 
But it is not strictly 
speaking an arctic species, as it occurs on the coasts of 
England and France, in the Adriatic, and even off New 
Zealand and the Falkland Isles. 


and is also recorded from Greenland. 


Smittia trispinosa, -Johnst. 
PI. I, fig. 9. 

Escharella jacotini, Smitt (24, IV), pp. 11, 86; Pl. XXIV, 
figs. 53 DT. 
Hincks (8), p. 353; 
1—8. 
var. arborea, Levinsen (15), p. 16; PI. 
X XVII, figs. 7, 8. 


St. 273, 326, 357. 


Smittia trispinosa, penere 


Occurrence. 


Levinsen”s peculiar form arboret was the only one 
that oceurred at the above places. This variety has not 
only been found by the Dijmphna and North Atlantic Ex- 
peditions, but also by Kickenthal and Walter at Spits- 


bergen (Bidenkap). I found it in the early part of 1899 


14 


ogsaa kan indlemmes i Norges fauna. I den mudderfuldte 
hulhed af kolonierne fra St. 3857 havde annelider og ge- 


fyreer tildels taget bolig. 


Gen. Mucronella, 


Mucronella abyssicola, Norman. 
Hineks (8), p. 369, tab. 38, fig. 1—2. 
Findesteder. St. 48 (paa retepora), 223 (paa myrio- 
zoum), 225, 273. 


Mucronella labiata, Boeck. 


Discopora coccinea forma labiata, Smitt (24, IV). p. 27, 175, 
tape2u ae ØA6: 


Findesteder. St 270, 290, 515. 


Denne art forekommer svært ofte fastvokset til Hor- 
nera lichenoides. 

Begge de sidstnævnte er fundne paa flere steder ved 
Norgest kyst. abyssicola er tagen ved Jan Mayen (Lorenz), 
og labiata opføres fra Kola og Novaja Semlja (Smitt). 


Mucronella coccinea, Abildg. 


Discopora appensa, Smitt (24, IV), p. 27, 175, tab. 27, 
ae INTE 
Mucronella coccinea, Hincks (3), p. 371, tab. 34, fig. 1—6. 


Findested. St. 290. 


Udbredt fra Novaja Semlja til Grønland og fra Spits- 


bergen til England, Frankrig og Adriaterhavet. 


Mucronella sincera, Smitt. 
Tab. I, fig. 13—15. 


Smitt (24, IV), p. 28, 177, tab. 27, fig. 
178—180. 
Smitt (26), 
Smitt (27), 
Lepralia sincerd, Hineks (10), p. 


Discopora sincert, 


p- 23. 
p- 30. 
102rtabgelenee2 


2 Lorenz (16), p. 88. 
EA S Hennig (7), p. 357. 
Hemieschara sincera, Busk (*), p. 237. 


26, tab. 4, fig. 1. 
tab loptesfo: 
3 


5 (6 


? Mueronella prælucida, Hincks (9), p. 
5 å Hincks (11), p. 225 

Mueronella sincera, Nordgaard (18, I), p. 29, tab. 1, fi 
- R Bidenkap (1), p. 625. 

Ste (Done, 


Findesteder. DIT. 


*) Journ. Linnean Soc.. Zool., vol. 15. 


in Porsanger Fjord, which gives it a place among the 
fauna of Norway. The mud-filled cavities of the eolonies 
from Station 357, were partly inhabited by annelids and 
gephyreans. 


(Gen. Mueronella. 


Mucronella abyssicola, Norman. 
Hincks (8), p. 369; Pl. XX XVIII, figs. 1, 2. 


Oceurrence. Nt. 48 (on Retepora), 223 (on Myrio- 


zoum), 225, 273. 


Mucronella labiata. Bocck. 


Discopora coceimedt forma labiata, Smitt (24, IV), pp. 27, 
15: PIEKVIT fe: 176. 
St 2M0) DID 


Occurreuce. 290, 


This species occurs very frequently growing upon 
Hornera lichenoides. 

Both the last-mamed species are found in several 
places on the coast of Norway. Abyssicola has been found 
at Jan Mayen (Lorenz), and labiata is recorded from the 
Kola Peninsula and Novaja Semlja (Smitt). 


Mucronella coccinea, Abildg. 
Discopora appensa, Smitt (24, IV), pp. 27, 175; Pl. XX VII, 
Hole 
Mucronella  coccinea, Hincks 
figs. 1 —6. 


(8), p- 371; Pl. XXXIV, 


Occeurrence. Station 290. 


Distributed from Novaja Semlja to Greenland, and 
from Spitsbergen to England, France and the Adriatic. 


Mucronella sincera, Smitt. 
PI. I, figs. 13—15. 


Smitt (24, IV), pp. 28, 177; Pl. XX VIL, 

figs. 178—180. 

Smitt (26), p. 23. 

- p, Smitt (27), p. 30. 

Lepralia sincera, Hincks (10), p. 102; 
Lorenz (16), p. 88. 

E på Hennig (7), p. 357. 
Hemicschara sincera, Busk (*), p. 237. 
? Mucronella prælucida, Hincks (9), p. 26; PI. IV, fig. 1. 
Hineks (11), p. 225; Pl. XV, fig. 3- 

20 FR Ieert206 


Discopora sincera, 


” 


bh) pp 
Mueronella sincera, Nordgaard (18, I), p. 
Bidenkap (1), p. 625. 


Station 275, 228, 


pr 


Occurrence. 


*) Journ. Linnean Soc., Zool., Vol. XV. 


Ligesom de fleste muecronella-arter er ogsaa denne 
underkastet betydelig variation. 

Paa høiarktiske eksemplarer kan zoöcierne naa en 
usædvanlig størrelse. Paa en koloni fra St. 225 har jeg 
saaledes maalt: 


Ziooeietsilæenede 2 9 mm. 
N bredden JOE 
Mundingens bredde. Ja 030 


Aviculariets længde få Prandibellddet 02 - 
- bredde OE 
Lignende maal har jeg taget paa en koloni fra Jøkel- 
fjord (Kvænangen): 
Zoöciets længde 
5 bredde 


komm» 
Q4211- 
Mundingens bredde . 0.29 - 
Proximalrandens muero er meget forskjellig i sin ud- 
vikling, og mundingen kan tildels have et lepralia-lignende 
Zoöciernes væg er i regelen tydelig 


Derimod kan oöcierne undertiden give indtryk 


udseende (bg. 15). 
perforeret. 
af at være hele (fig. 13), i andre tilfælde er perforeringen 
paatagelig (fig. 14). 
zoöeier har jeg seet tydelige huller i oöcierne. 
form er heller ikke konstant, idet ganske kuglerunde kan 
Avicularierne mangler 1 regelen, og 


Selv hos kolonier med ganske jevnbrede 
Oöciernes 


veksle med ovale. 
naar de forekommer sidder et dels paa høire side, dels 
paa venstre side af mundingen, eller der kan ogsaa optræde 
et paa hver side (fig. 14). Mandibelen er but, og avicu- 
larierne danner som oftest en ret vinkel med zoöeiets 
længderetning. Himeks (9) har leveret en figur af sin art 
Mucronella prælucida, som leder tanken hen paa sincera- 
arten. Af denne sidste har Hincks muligens kun seet 
lepralia-lignende former (se 10, tab 11. fig. 3), og da var 
det naturligt at opstille prælucida som en egen art, men 
har man seet i hvilken grad M. sincera kan variere, bliver 
man tilbøielig til at opfatte prælucida som en varietet af 
denne. ,The peculiar projections, placed on each side of 
the cell* (Hincks, 11, p. 225) var muligens ikke fuldt ud- 
viklede avicularier (se 9, tab. 4, fig. 1). og skulde den for- 
modning være rigtig, faar prælucida fra Queen Charlotte 
Islands en paafaldende lighed med s/ncera fra det nordlige 
ishav. I ethvertfald er M. sincera udbredt fra Novaja 
Semlja til Grønland, og fra Spitsbergen til Lofoten. Paa 
min reise vinteren 1899 tog jeg nemlig en koloni ved Di- 
germulen i Raftsundet. 


(Gen. Palmicellaria. 


Palmicellaria skenei, Ell. ct Sol. 
Eschara skenei var. tridens, Busk (3), p. 39, fig. 3. 
Cellepora tridens, Kirehenpauer (Bryozoa, Die Expedition 
zur pbysikalisch-chemischen und biologi- 
SE erd der Nordsee im 


Findesteder. St. 290, 223, 323, 363. 


Like most of the AMucronella species, this is subject 
to considerable variatiou. 
In extreme arctic specimens, the zoæcia sometimes 


attain an Å size. In one colony, for instance, from 


Station 223, I have found the following measurements: 
TKengtih of zoeaum FG rat 
Breadikorzoeaun NE EE OE 
Breadth of aperture . ; Eee 15 
Length of avicularium from andbular Jomo 
Breadthi oranveudarum SE OE 


I have taken similar measurements from a colony 
from Jøkel Fjord (Kvænangen): 

Length of zoæcium . . 10 mm. 
Breadth of zoæeeium . . 0,42 - 
Breadth of aperture . 0.29 - 

The muero of the proximal margin is very varied in 
its development, and the mouth has sometimes a Lepralia-like 
appearance (fig. 15). The wall of the zoæcia is generally 
perforated. The oæcia, on the other hand, sometimes give 
the impression of being entire (fig. 13); in other cases the 
perforations are evident (fig. 14). Even in colonies with 
zoæeia of equal breadth, I have seen distinet holes in the 
oæcia. Nor is the shape of the oæcia constant, as quite 
spherical sometimes The avicularia 
are generally wanting, and when they oceur, are situated 
on the right, or the left of the aperture, or one may 
appear on each side (fig. 14). The mandible is not tape- 
ring, and the avieularia are generally at right angles 
to the longitudinal axis of the zoæcium. Hineks (9) has 
given a figure of this species Mucronella prælucida which 
recalls the s/ncera species. It is possible that Hincks 
has only seen forms resembling Lepralia (see 10, PI. II, 
fig. 3), and it would then be natural to make præluecida 
into a special species; but any one who has seen to what 
an extent DM. søncerd can vary, will be inclined to look 
upon prælucida as one of its varieties.  *The peculiar pro- 
jections, placed on each side of the cell* (Hinmeks 11, 


alternate with oval. 


225), were possibly avieularia that were not fully developed 
(see 9, Pl. IV, fig. and should this supposition be cor- 
rect. the prælucida from Queen Charlotte Islands acquires 
a striking resemblance to the s/ncera from the northern polar 
sea. In any case, M. sincera is distributed from Novaja 
Semlja to Greenland, and from Spitsbergen to Lofoten. 
While on my journey in the early part of 1899, I found 
a colony at Digermulen in Raftsund. 


(Gen. Palmicellaria. 


Palmicellaria skenei. El. & Nol. 


Eschara skenei var. tridens, Busk (3), p. 983, fig. 3. 

Cellepora tridens, Kirehenpauer (Bryozoa, Die Expedition 
zur physikaliseh-chemischen und biologi- 
sehen Untersuchung der Nordsee im 
Sommer 1872, p. 188, figs. å, b). 


Oceurrence. St. 290, 223, 323, 363 


Paa samtlige steder var det Busks varietet, som op- 
Kirchenpauers beskrivelse er baseret paa et eks- 
I min for- 


traadte. 
emplar taget SV for Bukkenfjordens munding. 
tegnelse (18, I, p. 26) har jeg opført denne art under 
navnet porella skenei, og de eksemplarer, jeg da havde for 
mig, lignede nærmest Hincks varietet bicornis (8, p. 380, 
tab. 52, fig. 4). 


Fam. Gelleporidae. 


Gen. Rhamphostomella. 


Rhamphostomella costata, Lorenz. 
Lorenz (16), p. 94, tab. 7, fig. 11. 


Findesteder. Nt. 262, 273. 


Arten er desuden omtalt fra St. Lawrence af Hincks 
(11, p. 426, tab. 21, fig. 6—8), og er funden af mig i 
Mehavn i Finmarken. Den er rimeligvis ikke saa sparsom 
i sin forekomst som man efter dette skulde tro, da den 
udentvil af enkelte forfattere har været slaaet sammen med 
Rhamphostomella (Cellepora) scabra. 


Gen. Cellepora. 


Cellepora ramulosa, Linn. 
7—39. 


Korsfjorden, 53 favne. 


Hincks (8), p. 401, tab. 52, fig. 
Findested, 


Er tagen hist og her efter Skandinaviens kyst fra 
Bohuslån til Finmarken. 


Cellepora incrassata, Lamarck. 


Celleporaria tnerassata, Smitt (24, IV), p. 33, 198, tab. 28, 
fig. 212, 213. 

Cellepora cervicornis, Lorenz (16), p. 95, tab. 1, fig. 12. 

Cellepora ventricosa, Lorenz (16), p. 96, tab. 1, fig. 13. 


Findesteder. Nt. 270, Norskøerne (Spitsbergen). 


Arten har stor udbredelse i arktiske have, men gaar 
ikke saa langt mod syd som til Storbritanien. 


In all these places it was Busk's variety that ap- 
peared. Kirchenpauer's description is based upon a specimen 
taken at the SW of the mouth of the Bukken Fjord. In 
my list (18, I, p. 26), I have entered this species under 
the name of Porella skenei; and the specimens I then had 
before me, most resembled Hinek's variety bicormis (8, 
p. 380; Pl. LIL, fig. 4). 


Fam. Celleporidæ. 


Gen. Rhamphostomella. 


Rhamphostomella costata, Lorenz. 
Lorenz (16), p. 94; Pl. VIT, fig. 11. 


Oceurrence. St. 262, 273. 


This species is also mentioned from St. Lawrence by 
Hincks (11, p. 426; Pl. XXI, figs, 6 -8), and has been 
found by me at Mehavn in Finmark. It is probably not 
uncommon in its oceurrence as this would lead one to 
believe, as there is no doubt that it bas been classed by 


some authors with Rhamphostomella (Cellepora) scabra. 


SO 


Gen. Gellepora. 


Cellepora ramulosa, Linn. 
Hincks (8), p. 401; Pl. LII, figs. 7—39. 
Oceurrence. Korsfjord, 53 fathoms. 


Is found here and there along the Scandinavian coast 
from Bohuslin to Finmark. 


Cellepora incrassata, Lamarck. 
Celleporaria tnerassata, Smitt (24, IV), pp. 33, 198; PI. 
XXVIIT, figs. 212) 2183. 
Cellepora cervicormis, Lorenz (16), p. 95; PI. I, fig. 12. 
Cellepora ventricosa, Lorenz (16), p. 96: PI. I, fig. 13. 
Oceurrence. NSt.270, Norwegian islands (Spitsbergen). 
The species is widely distributed in arctic waters, 
but does not extend so far south as Great Britain. 





Cyelostomata. 
Fam. Grisidae. 


Gen. Orisia. 


Crisia eburnea, Linn. 


Orisia eburnea, Smitt (24, I) p. 117, 132, tab. 16, fig. 
719; 
- Hineks (8), p. 420, tab. 56, fig. 5, G. 
Crisia cornuta, Smitt (24, I), p. 116, tab. 16, fig. 1. 
Hincks (8), p. 419, tab. 56, tig. 1—4. 


Findesteder. NSt. 51, Brandøsund. 


I tilslutning til Hincks har jeg i min fortegnelse (18, 
IL) opført formerne eburned og cornuta som særskilte arter. 
Da der imidlertid mellem de to eksisterer overgangsformer, 
er det kanske rigtigst at benytte ebwrned som artsnavn og 
opføre den anden som forma cornuta. 


Crisia denticulata, Lamarck. 
Smitt (22 på LG Stable 200 Ab). 
Hineks (8), p. 422. tab. 56, fig. 17—9. 
Findesteder. St. 10, 164, 223, 262, 273, 323, Pors- 
angerfjord, Spitsbergen. 
Denne crisid har ogsaa udenfor de arktiske farvand 


en stor udbredelse. 


Den norske Nordhavsexpedition. 0, Nordgaard: Polyzoa. 


Uyelostomata. 


Fam. GCrisidæ. 


Gen. Crisia. 


Crisia eburnea, Linn. 


Crisia eburnea, Smitt (24, I), pp. 117, 132; Pl. XVI, 
figs. "—19. 
4 - Hineks (8), p. 420; Pl. LVI, figs. 5, 6. 
Crisia cormuta, Smitt (24, I), p. 116; Pl. XVI, fig. 1. 
Hincks (8), p. +19; Pl. LVI, tigs. 1—4. 

Occurrence. Station 51, Brandösund. 

In my list (18, II), I have followed Hineks in en- 
tering the forms ebwmnea and cornuta as separate species. 
As transition forms exist, however, between the two, it 
will perhaps be best to employ ebwrnea as the specific 
name, and designate the other as forma cornuta. 


Crisia denticulata, Lamarck. 
Smitt (24, I), pp. 117, 137; Pl. XVI, fig. 204a, b). 
Hincks (8), p. 422; Pl. LVI, figs. 7—9. 


Oceurrence. * St. 10, 164, 223, 262, 273, 323, Pers- 
anger Fjord, Spitsbergen. 





This Crisia is also widely distributed outside the 
arctic seas. 


pe) 


Fam. Tubuliporidae. 


Gen. Tubulipora. 


Tubulipora flabellaris, Fabr. 
Smitt (24, IT), p. 401, 455, tab. 9, fig. 6—8. 
Harmer (6), p. 99, tab. 8, fig. 4. 


Findested. Nt. 366. 
Arten er vistnok væsentlig arktisk, men dens udbre- 
delse kan ikke sikkert angives, da den har været forvekslet 


med andre tubuliporida. Se herom Harmer (6). 


Gen. Idmonea. 


idmonea atlantica, Forbes. 


Tubulipora atlantica, Smitt (24, IN), p. 398, tab. 3, 
6—7, tab. 4. fig. 4—13. 
Idmonea atlantica, Hincks (8), p. 451, tab. 65, fig. 1—4. 


St. 223, 273, 


fie. 


Findesteder. 286,2901323,363: 


Er særlig arktisk i sin forekomst, men er ogsaa ifølge 
Himeks tagen ved Neapel, Florida, Madeira. Jeg har 
taget arten paa forskjellige steder langs den norske kyst 
fra Bergen til Finmarken, men har ingensteds fundet den 
i saa store masser som udenfor Nordkap. 


Gen. Entalophora. 


Entalophora deflexa, Smitt. 
Tab. I, fig. 10, 11. 


Entalophora deflexa, Smitt (28), p. 11, tab. 5, fig. 28—30. 
Pustulopora deflexa, Busk, Report on the Polyzoa collected 
by H. M. S. Challenger, Part 2, p. 20, 
tab. 4, fig. 3. 
Findesteder. St. 223, 273, 323, 363. 
Smitt (26) har fra Karahavet nævnt en entalophora, 
blev identificeret med Couch's art tubulipora deflexa, 
hvilken forøvrigt af Hincks er opført som en stomatopora 
(8. p. 437, tab. 57, fig. 4). 
fievinsen (15) opfører ogsaa fra Karahavet en entalo- 
phora, men denne blev tydet som entalophora clavata, Busk 
med henvisning til Hineks (8. p. 456) 


som 


Samme art er ogsaa af Lorenz (16) angivet som fore- 
kommende ved Jan Mayen. 

De kolonier, som Nordhavsexpeditionen hjembragte, 
kan jeg imidlertid ikke faa til at passe med nogen af de 
nævnte former. Derimod stemmer dens udseende temmelig 
godt med Smitts beskrivelse og tegninger af entalophora 


Fam. Tubuliporidæ. 


Gen. Tubulipora. 


Tubulipora flabellaris, Fabr. 


401, 455; PI. IX, figs. 6—8. 
PI. VIII, fig. 4. 


Station 366. 


Smitt (24, II), pp. 


Harmer (6), p- 99: 
Occurrence. 
This species, 1t is true, 18 principally aretie, but its 
distribution cannot be certainly stated, as it has been con- 
other Vide Harmer (6) on 


founded with Tubuliporidæ. 


the subject. 


(Gen. Idmonea. 


ldmonea atlantica, Forbes. 


Tubulipora atlantica, Smitt (24, IT), p, 398; PI. III, figs 


6, 7; Pl. IV, figs. 4—13. 
Idmonea atlantica, Hincks (8), p. 451; Pl. LXV, figs. 1 —4. 
Oceurrence. St. 223, 273, 286, 290, 323, 363. 


Is especially arctic in its occurrence, but according 
to Hineks, is also found at Naples, and in Florida and 
Madeira. 


the Norwegian coast from Bergen to Finmark, but have 


I have taken the species in various places along 


found it nowhere in such great numbers as off the North 
Cape. 


Gen. Entalophora. 


Entalophora deflexa, Smitt. 
PrefeslONede 


Entalophora deflera, Smitt (28), p. 11; PI. V, figs. 28—30. 
Pustulopora deflexa, Busk, Report on the Polyzoa collected 
by H. M.S. Challenger, Part II, p. 20; 
plØTV te 3 
Oceurrence. St. 223, 273. 323, 3683. 
Smitt (26) mentions an Entatophora from the Kara 
Sea, which was identified with Couch's species Tubulipora 
deflexa, which, moreover, is elassed by Hineks as å Stoma- 
Pl. LVL, fig. 4). 
Levinsen (15) also gives an Entalophora from the 
Kara Sea, but this is designated Entalophora clavata, Busk, 
with a reference to Hincks (8, p. 456). 


topora (8, p. 4237; 


The same species is also mentioned by Lorenz (16) 
as oceurring off Jan Mayen. 

I cannot, however, make the colonies brought home 
by the North Atlantic Expedition agree with any of the 
On the other hand, their appea- 
rance agrees fairly well with Smitt's deseription and draw- 


above-mentioned forms. 


deflexa i Floridan Bryozoa, og jeg maa antage, at det 
virkelig er denne art, som har foreligget. Enhver, som 
har beskjæftiget sig noget med eyclostomate polyzoer, ved 
hvilke store vanskeligheder ofte er forbundet med at iden- 
titicere dem, og man tør neppe stole sikkert paa, at den 
arktiske fauna omfatter baade entalophora deflera og clavatua 
samt desuden stomatopora deflexa, Couch. 


Det, som især synes at karakterisere entalophora de- 
flera, er den betydelige længde af zoöciernes frie del, jeg 
har nemlig fundet den af være 0.81—0.96 mm., stundom 
endog 1.2 


mm. Længden er nemlig ogsaa underkastet be- 


tydelig variation. Zoöciernes tykkelse i den frie del fandtes 
at variere mellem 0i4—0.15 mm. 
Oöeier har jeg ikke fundet, men Smitt har tegnet dem 


som en opsvulmning under bifureationen. 


Gen. Reticulipora. 


Reticulipora intricaria, Smitt. 
MabaekeN ie: 


JU 


Reticulipora intricaria, Smitt (24, V). p. tab. 20, 
fig. 1—3. 

Diastopora intricaria, Levinsen (15), p. 21. 

Reticulipora intricaria, Nordgaard (18, ID), p. 5. 


Findesteder. St 48, 290, 515. 


Af de her opførte Stationer ligger 48 1 øst for Island, 
290 og 315 mellem Norge og Spitsbergen. Paa dette strøg 
arten tagen engang før, nemlig af den svenske NSpits- 
bergexpedition (Smitt). Lindabl har taget den i Baftins 
Bay, i Karahavet (Levinsen). 
Endelig har jeg fundet den ved Sværholt i Finmarken. 


er 


Dijmphnaexpeditionen 


og 


Smitt (l. ce) har tydelig fremhævet slægtskabet med 
diastopora speeielt obelig ved tilstedeværelsen af smaarør, 
tilslutning af de ældre zodcier ved en kalklamel, o. s. v. 
De 
kolonier jeg bavde til undersøgelse, afgav nok et vidnesbyrd 
om nært slægtskab med diastopora, idet der i grenenes 
kant forekom et listeagtigt fremspring svarende til basal- 
skivens udvidelse hos diastopora (the marginal extension of 
the basal lamina). 

Længden af den frie del af zoöcierne ved 0.4—0.6 mm. 


Denne kalklamel (operculum) er ogsaa her perforeret. 
g I 


og tykkelsen ca. 0.12 mm. 
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ings of Entalophora deflera m Floridan Bryozoa; and I 


may assume that it really is this species that I have had 


before me. Any one who has had anything to do with 
eyclostomatous polyzoans, knows the great difficulties that 
are frequently connected with their identification; and one 
dare hardly be sure that the arctic fauna includes both 
Entalophora deflera and clavata, as well as Stomatopora 
deflexa, Couch. 

That which seems especially to characterise ønta- 
lophora deftlexa, is the considerable length of the free por- 
I have found it to be 0.81—0.96 mm., 
The length, too, is subject 


The thickness of the zoæcia in 


tion of the zoæcia. 
sometimes as much as 1.2 mm. 
to considerable variation. 
their free part was found to vary between 0.14 and 0.18 mm. 

I have not found any oæcia, but Smitt has drawn 
them as a swelling below the bifurcation. 


Gen. Reticulipora. 


Reticulipora intricaria, Smitt 
PI. I, fig. 12. 
Reticulipora mtricaria, Smitt (24, V), p. 1117; 
figs. 1 
Diastopora intricaria, Levinsen (15), p. 21. 
Reticulipora tntricaria, Nordgaard (18, IL), p. 5. 


St. 48, 290, 315. 


PL xx 


9 
Oo. 





Occurrence. 


Of the above-mentioned stations, 48 lies east. of Ice- 
land, and 290 and 315 between Norway and Spitsbergen. 
The species has been taken once before in this district, 
namely, by the Swedish Spitsbergen Expedition (Smitt). 
Lindahl has found it in Baffin's Bay, and the Dijmphna 
Expedition in the Kara Sea (Levinsen). Lastly, I have 
found it at Sværholt in Finmark. 

Smitt (1. €) has clearly pointed out the relationship 
to Diastopora, especially obelia, in the presence of small 
tubes, the closing of the older zoæeia by a calecareous lameila, 
This caleareous lamella (operculum) is perforated 
The colonies I examined possessed yet another 


ete. 
here too. 
proof of their near relationship to Diastopora, im the oc- 
currence of a fillet-like projection at the edge of the bran- 
ehes, corresponding to the extension of the basal lamina 
in Diastopora. 

The length of the free portion of the zoæcia was 
from 0.4 to 0.6 mm., and its thickness about 0.12. 


Fam. Horneridae. 


Gen. Hornera. 


Hornera lichenoides (Pontopidan), Linn. 


Smitt (24, II), p. 404, tab. 7, fig. 1—14. 
Hincks (8). p. 468, tab. 67, fig. 1—5. 
Findesteder. St. 223, 273, 275, 290, 315, 3317. 


Paa st. 275 forekom den robuste varietet. Er særlig 
arktisk, men gaar. sydover til Bohuslån. Shetland og He- 


briderne. 


Fam. Lichenoporidae. 


Gen. Lichenopora. 


Lichenopora hispida, Flem. 


Discoporella hispida, Smitt (24, 11), p. 406, 483, tab. 11, 
me, 2. 


Lichenopora hispida, Hincks (8), p. 473. tab. 68, tie. 18. 


Sedan: 


Udbredt fra Norge til Frankrige. 


Findested. 


Lichenopora verrucaria. Fabr. 


Discoporella verrucaria, Smitt (24, IT), p. 405, 479, tab. 
10, fig. 6—8. 

Lichenopora verrucaria, Himeks (8). p. 478, tab. 64, fig. 

45. 

Harmer (5), tab. (7, fig. 1—9. 


Findested. St. 5366 (paa alger). 


Udhredt fra Spitsbergen til England og fra Karahavet 


til Grønland. 


Gen. Defrancia. 


Defrancia lucernaria, M. Sars. 
Tab. I fig. 16—17. 


Tubulipora lucernaria, M. Sars (22), p. 145. 
Defrancia lucernaria, M. Sars (23), g. 164. 

å p Smitt (24, IT), p. 408, 4983. 
truncata, Busk (3), p. 35, tab. 1, fig. 8. 
lucernaria, Busk (2, 

fig. 3. 
Domopora stellata, Lorenz (16). p OG 


Part 3) på 36 tab! 33. 


lucernaria, Levinsen (15), p. 22 (sep.). 
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Fam. Horneridæ. 


Gen. Hornera. 


Hornera lichenoides (Pontopidan), Linn. 


Smutt (24, IT), p. 404; Pl. VII, figs. 1—14. 
Hincks (8), p. 468; Pl. LX VII, figs. 1—5. 
Oceurrence. St. 223, 273, 275, 290, 315, 3317. 


The robust variety occurred at Station 275. Is dis- 
tinetly arctic, but is found southwards as far as Bohusliin, 
the Shetlands, and the Hebrides. 


Fam. Lichenoporidæ. 


Gen. Lichenopora. 


Lichenopora hispida, Flem. 
Discoporella hispida, Smitt (24, Il), pp. 406, 483; PI. XI, 
fres. 1012. 
Lichenopora hispida, Hincks (8), p-. 
figs. 1L—8. 
Station 337. 


473; Pl. LX VIII, 


Occurrence. 


Distributed from Norway to France. 


Lichenopora verrucaria, Fabr. 


Discoporella verrucaria, Smitt (24, II), pp. 405. 479; PI. 
X, figs. 6—3. 

Lichenopora verrucarit, Hincks (8), p. 478: 

figs. 4, 5. 

Harmer (5), Pl. VII, figs. 1—9. 


PISTXTVE 


Oceurrence. Station 366 (on algæ). 
Distributed from Spitsbergen to England, and from 


the Kara Sea to Greenland. 


Gen. Defrancia. 


Defrancia lucernaria, M. Sars. 
PI. I, figs. 16, 17. 


Tubulipora lucernaria, M. Sars (22), p. 145. 
Defrancia lucernaria, M. Sars (23), p. 164. 
Smitt (24, IT), pp. 408, 493. 
truncata, Busk (3), p. 35; PI. I, fig. 8. 
lcernaria, Busk (2. Part 3), p. 386; Pl. XX XIII, 
fig. 3. 
Domopora stellata, Lorenz (16), p. 99. 
r lucernarta, Levinsen (15), p. 22. 


1 


Findesteder. St. 
angerfjorden. 


267, 290, 323, 357, 363. Pors- 

Denne art opdagedes først af M. Sars paa hans reise 
til Lofoten og Finmarken i 1849. 
beretning blev den kortelig beskreven under navnet fubuli- 


I hans herom afgivne 


pora eernarid. 
af M'Andrew, 
Jamesons art domopora truncata. Senere er arten udfør- 
ligere beskreven af M. Sars (23) og Smitt (24, Il). 


Den gjenfandtes ved Finmarken 1 1356 


og 


Busk identificerede den feilagtig med 


Lorenz (16, p. 99) opfører domopora stellata, Gold- 
fuss fra Jan Mayen, men udtrykket ,,durch einen besonders 
diinnen Stiel ausgezeichnet* vidner om, at det er defrancia 
lucernaria, som har foreligget. (Jan Mayen som findested 
for domopora stellata bør saaledes udgaa). 


Defrancia lmeernaria har efter dette følgende udbre- 
delse: Karahavet, Kola, Spitsbergen, Grønland (Levinsen, 
Smitt), Jan Mayen (Lorenz), nordlige Norge (M. Sars). 
I Norge har Sars taget nævnte art ved Vadsø, i Komag- 
fjord og Øxfjord (Finmarken), ved Beian (Trondhjemsfjor- 
den), samt i Kristianiafjorden et forkrøblet eksemplar. 
Aurivillius omtaler den fra Kvænangen, og jeg har vinteren 
1899 taget den paa forskjellige steder fra Lofoten til Pors- 
angerfjorden. Jeg sætter foreløbig Lofoten som artens syd- 
grænse ved vor kyst; thi det ene (muligens ogsaa subfossile 
eksemplar), som M. Sars tog ved Vallø i Kristianiafjorden 
Ved 
Beian er den heller ikke gjenfunden siden Sars's dage. Ft 
interessant faktum er det imidlertid, at denne udpræget 
arktiske form i 


Trondhjems- og Kristianiafjorden. 


kan ikke berettige til at flytte udbredelsesgrænsen did. 


dette aarhundrede er observeret baade i 
For at levere et billede 
af de fysiske forhold, hvorunder defrancia lucernaria lever, 
vil jeg opføre dybde, temperatur og saltgehalt paa endel 
af de steder, hvor arten observeredes paa min reise vin- 
teren 1899, samt paa Nordhavexpeditionens stationer. 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 








1899 Sted Dybde Temp. |Saltgehalt 
| | 
ddie mars | Kirkfjorden | 50m.|2.5" C.1|33.40%% 
| (Moskenesø) | 
f9de april |Kvænangen - . .| 90 - (0.759 - 13421 - 
21de Jøkelfjord . ENES 
27de , | Porsangerfjord 2010) SOE SEERE 
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journey through Lofoten and Finmark in 1849. 


Occurrence. St. 267, 290, 


anger Fjord. 


323, 357, 363, Pors- 
This species was first discovered by M. Sars on his 
In his 
report, it was briefly described under the name Tubulipora 
lucernaria. It was found again in Finmark, in 1856, by 
M'Andrew, and Busk identified it erroneously with Jame- 
son's species Domopora truncata. "The species was subse- 
quently described at greater length by M. Sars (23) and 
Smitt (24. ID). 

Lorenz (16, p. 99) records Domopora stellata, Gold- 
fuss, from Jan Mayen, but the expression ,durch einen 
besonders diinnen Stiel ausgezeichnet*. shows that it has 
been Defrancia lucernaria. (Jan Mayen ought therefore 
to be omitted from the list of places where Domopora stel- 
lata is found). 

According to this, Defrancia lucernaria has the fol- 
lowing distribution: the Kara Sea, the Kola Peninsula, 
Spitsbergen, Greenland (Levinsen, Smitt), Jan Mayen (Lo- 
renz). the north of Norway (M. Sars). Sars has found the 
species in Norwar, at Vadsø, in the Komagfjord and Ox- 
fjord (Finmark), at Beian (Trondhjem Fjord), and a de- 
formed specimen in the Kristiania Fjord. Aurivillius men- 
tions it from Kvænangen, and I found it in the early part 
of 1899 in various places from Lofoten to Porsanger Fjord. 
In the mean time, I would set Lofoten as the southern 
limit of the species on our coast; for the single (possibly 
also subfossilised) specimen found by M. Sars at Vallø in 
the Kristiania Fjord, does not justify the removal of the 
distribution limit thither. 
Beian since Sars's day. 


Nor has it been found again at 
It is, however, an interesting 
fact that this peculiarly arctic form has been observed 
during this century both in the Trondhjem and Kristiania 
Fjords. In order to give a representation of the physical 
conditions in which Defrancia lucernaria lives, I will give 
the depth, temperature and salinity at some of the places 
where the species was observed during my journey at the 
beginning of 1899, and at the North Atlantic Expedition 
Stations. 








7 - = Fe 
Depth here | Salinity 


1899 Place | 








Mareh 3 |Kurkfjord 3 268] 500ml 2:09 C. | 88.40 %99 


(Moskenesø) 
April 19 | Kvænangen 900 rs 42E 
021 Jøkelfjorde > 20 SOON MR SAER 
27 |Porsanger Fjord .|200 -| 0.20 - |34.48 - 














For Nordhavsexpeditionens findesteder stiller natur- With regard to the North Atlantic Expedition, the 
forholdene sig saaledes: natural conditions in the places of occurrenee are as 
follows: 
Station | Dybde Temperatur Station | Depth | Temperature 
| 
267 271 m. | +1.400C. 267 | 271 m. | — 1.40. 
290 SL | 3.50 = 29003490 3.50 - 
323 408 - TED = 3823 | 408 - 1:50 
BOT 2298 1.90 - BIT | 220060 Ve 
368 | Ao ME 363 | 475 - 16105 





Ctenostomata. 


Fam. Alcyonidiidae. 
Gen. Alcyonidium. 


Alcyonidium gelatinosum, Linn. 
Hincks (8), p. 491, tab. 69, fig. 1—3. 
Levinsen (14), p. 80, tab. 7, fig. 21—28. 
Findesteder. Østhavet (sandsynligvis St. 322), St. 
260, 363. 
Udbredt fra Spitsbergen til Kanalen og fra Novaja 
Semlja til Grønland. 


Alcyonidium disciforme, Smitt. 


Alcyonidiim mamillatum, var. disciforme, Smitt (24, V), 
på lu2Setabe 200022 9: 
Aleyonidium disciforme, Levmsen (15), p. 28, tab. 27, 


fred: 
; Smitt (26), p. 11. 
; Bidenkap (1), p. 633. 


Findesteder. Nt. 267, 523. 


Denne eiendommelige alcyonidtum er før funden i 
Karahavet (Levinsen, Smitt), mellem Norge og Spitsbergen 
(Smitt), samt ved Østspitsbergen (Bidenkap). Paa min ekspe- 
dition vinteren 1899 tog jeg desuden 3 eksemplarer i Lyngen- 
fjorden (320 m., lerbund, temp. 3.659 C., saltgeh. 34.84 9,9): 
Arten blir saaledes ogsaa at henføre til Norges fauna. 


De eksemplarer, hvorpaa Smitts beskrivelse baseredes, 
var skiveformede, mens de, som Levinsen og Bidenkap 


Ctenostomata. 
Fam. Aleyonidiidæ. 


Gen. Aleyonidium. 


Alcyonidium gelatinosum, Linn. 
Hmeks (8), p. 491; Pl. LXIX, figs. 1—3. 
Levinsen (14), p. 80; PI. VII, fies. 21—28. 
Occurrence. The Barents Sea (probably Station 322), 
St. 260, 368. 
Distributed from Spitsbergen to the English Channel, 
and from Novaja Semlja to Greenland. 


Alcyonidium disciforme, Smitt. 

Aleyonidum mammillatum var. disciforme, Smitt (24, V), 
job 08858 186 XO me 0) 

Alcyonidium disciforme, Levinsen (15), p. 23; Pl. XXVII, 


fig. 13. 
Smitt (26), p. 11. 
” Bidenkap (1), p. 633. 


Occurrence. St. 267, 323. 


This characteristic Alcyonidium has been found in the 
Kara Sea (Levinsen, Smitt), between Norway and Spits- 
bergen (Smitt), and at Eastern Spitsbergen (Bidenkap). 
During my expedition in the early part of 1899, I also 
found 3 specimens in the Lyngen Fjord (depth 320 m., 
clay bottom, temperature 3.659 OC., salinity 34.84 %/). The 
species may thus also be elassed among the fauna of 
Norway. 

The specimens upon which Smitt's description was 
based, were dise-shaped, while those that Levinsen and 


havde til undersøgelse, dannede flade ringe. Fra St. 323 
havde jeg flere kolonier, hvoraf enkelte dannede en skive, 
andre en flad ring, og atter andre havde form af en liden 
hætte. Paa St. 267 samt i Lyngenfjorden forekom de og- 
saa dels i ring, dels i skiveform. Hidtil er altsaa a. disci- 
forme kun funden i den østlige del af Ishavet. 


Blandt Nordhavsexpeditionens materiale fandtes ogsaa 
en liden koloni af rabdopleura (fra St. 10), men den var 
saa daarlig konserveret, at man intet væsentligt kunde se 
paa den. Det eneste, som saaledes kan konstateres, er 
alene forekomsten paa nævnte sted. 

Selv om man til Norges fauna henfører alt. som 
tindes indenfor territorialgrænsen (4 kv.mil fra land), blir 
der dog 3—4 arter i foranstaaende fortegnelse, som ialfald 
foreløbig ikke kan medregnes til vor fauna. Disse er, 
menipea normani, membranipora spitsbergensis, entalophora 
deflexa og sandsynligvis membranipora cormigert. — Forøv- 
rigt kan bemerkes, at fortsatte undersøgelser 1 fjordene 
nordpaa ganske sikkert vil fremdrage en og anden form, 
som er funden ved Spitsbergen f. eks., men ikke i Fin- 
marken. Efter en løs mønstring af det materiale, som jeg 
medbragte fra min vinterekspedition 1899, har jeg for fau- 
naen indvundet to nye og eiendommelige polyzoformer. 
nemlig smittia trispinosa var. arborea og aleyonidium dis- 
ciforme. Den første fra Porsanger-, den anden fra Lyngen- 
fjorden. Efter de hydrografiske undersøgelser, som jeg tilk 
anledning til at anstille, finder jeg det heller ikke paafal- 
dende, at høiarktiske polyzoer forekommer 1 de nordlige 
fjorde. TI Porsangerfjorden mellem store og lille Tamsø 
fandtes saaledes 27de april 1899 paa bunden i 200 meters 
dyb en temperatur 0.20 C. og saltgehalt 34.48 %. Paa 
dette sted tog jeg smittia trispinosa var. arborea. I Lyngen- 
fjordens ytre del maalte jeg Sdie mai 1899 1 320 meters 
dyb (bund) temperaturen 3.659 OC. Saltgehalten fandtes 
senere ved titrering at være 34.84 "59. Her forekom blandt 
andet ogsaa alcyomidium disciforme. TI Jøkelfjorden (arm 
af Kvænangen) var den 20de april 1899 i 80 meters dyb 
temp. 0.90 C., saltgeh. 34.29 %/,9 
tiske polyzoer saasom myriozoum 


Her tog jeg diverse ark- 
crustaceum, 
sincera, rhamphostomella scabra, defrancia lucernaria, ete. 
Imidlertid vil jeg her ikke gaa nærmere ind paa den hy- 


mucronella 


drografiske side af sagen, jeg vil kun nævne at det voksende 
kjendskab til fjordenes og havkystens hydrografi utvilsomt 
vil bidrage til løsningen af adskillige zoogeografiske spørgs- 
maal. 


Hincks (8) opfører 235 arter af polyzoer for den bri- 
tiske fauna og for 28 af disse er Shetland den eneste bri- 
tiske lokalitet. Af de 28 var 8 ikke funden udenfor Shet- 


I had 
several colonies from Station 323, in which some were in 
the form of a dise, others of a flat ring, while others 
At Station 267 
and in the Lyngen Fjord, too, they occurred partly in 
the shape of rings, partly discoidal. Å. disciforme has 
thus hitherto only been found in the eastern part of the 
Polar Sea. 


Bidenkap examined were in the form of flat rings. 


again were in the form of a little cowl. 


A little colony of Rabdopleura (from Station 10) was 
in the North Atlantic Expedition collection; but it 
in such a bad state of preservation, that nothing of 
The only thing that 
can be proved is its occurrence in the above-named place. 


also 
Was 


any consequence could be seen in it. 


Even if all that are found within four miles of the shore, 
were to be referred to Norway's tauna, there would still 
be 3 or 4 species in the above list, that for the present, 
These 
are Menipea normani, Membranipora spitsbergensis, Entalo- 


at any rate, cannot be reckoned among our fauna. 


phora deflexa, and probably Membranipora cormigera. It 
may be further remarked that continued investigations of 
the northern fjords will certainly bring to light some form 
or other that is found, for instance, in Spitsbergen, but 
not in Finmark. 
that I brought back from my expedition in 1899, I find 
that I 
Polyzoa to the fauna, namely, Smittia trispinosa var. ar- 
borea and Alcyonidium disciforme, the first from Porsanger, 


After a casual review of tbe collection 


have added two new and characteristic forms of 


the second from Lyngen Fjord. After the hydrographie 
investigations that I was enabled to prosecute, I do nct 
consider 1t at all remarkable that extreme arctic Polyzoa 
should oceur in the fjords of the north. In the Porsanger 
Fjord, between Great and Little Tamsø, for instance, there 
was found, on April 27th, 1899, on the bottom at å depth 
of 200 metres, åa temperature of 0.29 C., and salinity 
34.48 %. At this spot I found Smittia trispinosa var. 
arboret. In the lower part of Lyngen Fjord, on May 3rd, 
1899, I found on the bottom, at åa depth of 320 metres, 
a temperature of 3.650 C. The salinity was subsequently 
found by titration to be 34.84 %,. Aleyonidium diseiforme 
occurred here, among others. In Jøkelfjorden, an arm of 
Kvænangen, on April 20th, 1899, at a depth of 80 metres, 
the temperature was 0.90 OC, the salinity 34.29 "9- Here 
I found various aretie Polyzoa, such as Myriozoum erusta- 
ceum, Mucronella sincera, khamphostomella scabra, Defrancia 
I shall not, however. go further into the 
I will only 
remark that the inereasing knowledge of the hydrography 
of the fjords and coast will contribute to the solution of 
various zoögeographical questions. 

Hinceks (8) puts down 235 species of Polyzoa as be- 
longing to the British fauna, and for 28 of these the Shet- 
land Isles is the only locality. Eight of these 28 were 


lucernaria, ete. 
hydrographical side of the question here. 


land, og de resterende 20, som næsten alle er arktiske 
former, har her fundet sin sydgrænse. Den engelske po- 
lyzofauna omfatter omtrent dobbelt saa mange arter som 
der er endvidere et betydeligt fællesskab i 
arktisk natur, men der gives 
som ikke forekommer ved Stor- 


allerstørste del af 


den norske, 


former baade af boreal og 
dog adskillige norske arter, 
kyster. Disse er 


karakter. 


britanniens for den 
ren arktisk 


mig: følgende: 


Menipea normant, Nordg. 
Kinetoskias smitti, Dan. & Koren. 
arborescens, Dan. & Koren. 
Flustra membranaceo-truncata, Smitt. 
abyssicola, M. Sars. 
Membranipora cymbaeformis, Hineks. 
Å arctica, D'Orb. 
Cribrilina nitido-punctata, Smitt. 
seutulata, Busk. 
Myriozoum crustaceum, Smitt. 
coarctatum, M. Nars. 
Lepralia spatnulifera, Smitt. 
Porella elegantula, D'Orb. 
proboscidea, Hineks. 
Escharoides sarsii, Smitt. 
Smittia porifera, Smitt. 
arctica, Norman. 
lineata, Nordg. 
retzculato-punctata, Hineks. 
propinqua, Smitt. 
palmata, M. Sars. 
trispinosa var. arboret, Levinsen. 
Mer onella (lepralia), cruenta, Norman. 
E labiata, Boeck. 
, szncerd, Smitt. 
Retepora cellulosa, Linn. 
elongata, Smitt. 
2hamphostomella scabra, Fabr. 
costata, Lorenz. 
2 plicata, Smitt. 
Cellepora nodulosa, Lorenz. 
incrassata, Lamarck. 
Reticulipora intricaria, Smitt. 
Defrancia lucernaria, M. Sars. 
Aleyonidium disciforme, Smitt. 
En flerbed af de her opførte er ikke ved vor kyst 
observeret søndenfor polarcirkrlen, 
enkelte, som forekommer søndenfor denne, 
utvilsomt arktiske. En saadan er f. eks. Kinetoskias ar- 
borescens. Den er funden i Karahavet paa 20—358 favne 
(Levinsen), i Wijdebay paa Spitsbergen i 40 favne (Smitt), 
endvidere har taget den ved Vadsø. 90 favne. 


men der gives ogsaa 


men alligevel er 


Danielsen 
Naar saa Nordkavsexpeditionen tog den samme art paa et 
dyb af 672 favne 1 Sognefjorden, maa det være et eksempel 
blandt flere paa, at en arktisk form har holdt sig gjennem 
O. Nordgaard: 


Den norske Nordhavsexpedition. Polyzoa. 


Af saadanne har jeg hidtil merket 


not found 
which 


out of the Shetlands, and the remaining 20, 
nearly all forms, had their southern 
The British polyzoan fauna comprises about 

twice as many species as the Norwegian. They have more- 

a considerable number of forms in common, but there 


were aretic 


limit there. 


over, 
are also åa good many Norwegian species that do not oecur 
on the shores of Great Britain. By far the greater number 
of these are of a purely arctic character. Of these, I 
have up to the present noted the following: 


Menipea normani, Nordg. 


Kinetoskias smittii, Dan. & Koren. 


arborescens, Dan. & Koren. 
Flustra membranaceo-truncata, Smitt. 
k abyssicola, M. Sars. 
Membranipora cymbæformis, Hineks. 
arctica, D'Orb. 
PM mitido-punctata, Smitt. 
scutulata, Busk. 


Myriozoum. crustaceum, Smitt. 
coarctatum, M. Sars. 

Lepralia spathulifera, Smitt. 
Porella elegantula, D'Orb. 

proboscidea, Himeks. 
Escharoides sarsii, Smitt. . 
Smittia porifera, Smitt. 

arctica, Norman. 

lineata, Nordg. 

reticulato-punctata, Hineks. 

» — propinqua, Smitt. 
palmata, M. Sars. 


8 trispinosa var. arbored, Levinsen. 
Muecronella (lepralia) cruenta, Norman. 
labiata, Boeck. 
5 sincera, Smitt. 


Retepora cellulosa, Linn. 
elongata, Smitt. 
Rhamphostomella scabra, Fabr. 
Å costata, Lorenz. 
Å plicata, Smitt. 
Cellepora nodulosa, Lorenz. 
incrassata, Lamarck. 
Reticulipora intricaria, Smitt. 
Defrancia lucernaria, M. Sars. 
Alcyonidium disciforme, Smitt. 


The majority of the species in this list have not been 
observed on our coast south of the aretic circle; but there 
are also a few that do oceur south of this, but are never- 
K'inetoskias 


It was found in the Kara Sea in depths of 


theless undoubtedly aretie. arborescens is one 
of these. 
20—358 fathoms (Levinsen), in Wijde Bay in Spitsbergen, 
at åa depth of 40 fathoms (Smitt), and Danielsen has found 
it at Vadsø, 90 fathoms. That the North Atlantic Expe- 
dition found the same species at a depth of 672 fathoms 
in the Sognefjord, must be taken as one instance among 
4 


de skiftende tider paa de store dyb i vore fjorde. Disse 
fjorddyb udmerker sig ved en stor stabilitet i de fysiske 
forhold. Temperaturen er 6—79 GC. og saltgehalten 35 /,9 
eller lidt over. Det ligger da nær at antage, at saadanne 
forhold ogsaa maa egne sig vel for former af sydlig oprin- 
delse. Selv saa langt mod nord som i Vestfjordens dyb- 
bassin har G. 0. Sars fundet bundfaunaen at være væsent- 
lig sydlig, mens nævnte fjords littoralfauna havde et arktisk 
præg. Littoralfaunaens større afhængighed af den geogra- 
fiske bredde bunder sandsynligvis i hydrografiske forhold, 
idet vandlaget fra 0—200 å 250 meter staar under direkte 
indflydelse af de meteorologiske faktorers aarlige variation. 


I Vestfjordens største dyb (Tranødybet) tog jeg 16de 
marts 1899 ved trawling 1 en dybde af en dybde af ca. 600 
meter 3 eksemplarer af Kinetoskras smitt'i. 
var 6.39 C., saltgehalten 35.06 /;; den aarlige forandring er 
Kinetoskias arborescens 1 Sognefjorden, 
og smittii i Vestfjorden levede saaledes under omtrent de 
samme hydrogratiske forhold, men det er aabenbart stor 
Den første 
er arktisk, og den maa i Sognefjorden betragtes som en 
relikt form, mens Kinetoskrås smittii baade af andre og af 
mig er taget 1 en flerhed af eksemplarer i de vestlandske 
fjorde, Trondhjemsfjorden, o. s. v., men den er ikke taget 
i egentlig arktiske farvand, følgelig maa den være boreal 
og ved sin optræden i Vestfjorden, Tysfjorden ete. betegnes 
som en sydlig emigrant. Denne betegnelse kan uden tvil 
ogsaa anvendes paa Bicellaria alderi ved dens forekomst 
paa St. 515 (74% 53' N. Br.).  Havde Golfstrømmen ikke 
været, vilde visselig ogsaa denne polyzo have manglet paa 
dette sted. Derimod er Flustra abyssicola en arktisk og 
gammel form, sandsynligvis den ældste af de recente flu- 
straer. 


Temperaturen 


for mtet at regne. 


forskjel paa deres zoogeografiske karakter. 


Den norske polyzoverdens stærkt arktiske karakter 
giver sig blandt andet tydeligt tilkjende ved sammenligning 
med Grønlands. At Vanhøffens fortegnelse*) (30, p. 233) 
har jeg noteret følgende, som endnu ikke er fundne ved 
norsk kyst: 


Cellaria articulata, Fabr. 

Flustra serrulata, Busk. 

Schizoporella biaperta, Michelin. 

Hippothoa expansa, Dawson. 

Porella acutirostris, Smitt. 
perpusilla, Busk. 

Cellepora wlviteavesi, Norman. 

Stomatopora penicillata, Fabr. 

diastoporoides, Norman. 


*) Denne fortegnelse er, saavidt jeg kan forstaa, meget fuldstæn- 
dig. Idetmindste én art er dog udeglemt, nemlig Cribrilina 
scutulata, Busk. 

















many of an arctic form having remained through changing 
periods in the great depths in our fjords. These fjord- 
depths are remårkable for a great stability in their phy- 
sical conditions. The temperature is 69 or 7" C., and the 
salinity 35%; or a little more. It is then natural to sup- 
pose that such conditions must also be well adapted for 
This, too, has proved to be the 
Even as far north as in the deep basin of the Vest- 
fjord, G. O. Sars has found the bottom fauna to be essen- 
tially southern, while the littoral fauna of the same fjord 
in character. The great dependence of the 
littoral fauna wpon the geographieal latitude, probably rests 
upon hydrographical conditions, as the water-stratum from 
0 to 200 or 250 metres, 
the annual variations of the meteorological factors. 

In the Vestfjord's greatest depth (Tranö depth), on 
March 16th, 1899, I caught, when trawling in a. depth of 
about 600 metres, 3 specimens of Kinetoskias smittii. The 
temperature was 6.39 C., the salinity 35.06 %, the annual 
Thus Kine- 
toskias arborescens in the Sognefjord, and smittii im the 
Vestfjord, lived under almost the same hydrographical con- 
ditions; but there is evidently a great difference between 
their zoögeographical characters. The first is arctic, and 
in the Sognefjord it must be regarded as a relict torm; 
while a number of specimens of Kinetoskias smittii have 
been found by myself and others in the west-country fjords, 
the Trondhjem Fjord, ete., but it has not been found in 
truely arctic waters. It must therefore be boreal, and in 
its appearance in the Vestfjord, Tysfjord etc., be designated 
This designation may also without 


forms of southern origin. 
case. 


was arctic 


is under the direct influence of 


variation cannot be reckoned as anything. 


a southern emigrant. 
doubt be used for Bicellaria alderi, from its oceurrence at 
Station 315 (749 53' N. Lat.). Had there been no Gulf 
Streæm, this polyzoan would certainly not have been found 
in this place. On the other hand, Flustra abyssicola is 
arctic, and an early form, probably the earliest of the 
recent Flustra species. 

The extremely arctic character of the Norwegian Po- 
lyzoa is clearly seen, among other things, by å comparison 
with that of Greenland. I have noted down the following 
species from Vanhöffen's list*) (30, p. 233), which have 
not been found on the Norwegian coast: 


Cellaria articulata, Fabr. 
Flustra serrulata, Busk. 
Schizoporella biaperta, Michelin. 
Hippothoa expansa, Dawson. 
Porella acuttrostris, Smitt. 

» — perpusilla, Busk. 
Cellepora whiteavest, Norman. 
Stomatopora penicillata, Fabr. 

diastoporoides, Norman. 


*) As far as I am able to judge, this list is very complete, but 
one species at least, has been omitted, namely, Oribrilma scu- 
tulata, Busk. 


Diastopora maeandrina, Wood. 
Bowerbankia arctica, Busk. 
Buskia nitens, Alder. 


Disse udgjør omtrent 14 pet. af samtlige arter i for- 
tegnelsen. — Størsteparten af de ovenfor anførte arter er 


heller ikke observeret ved Spitsbergen eller i Karahavet. 


Af de 7 arktiske former, som forekommer ved Queen 
Charlotte Islands men ikke ved britiske kyster er den kun 
én nemlig Cellaria articulata. som endnu ikke er indlemmet 
i vor fauna. De øvrige 6 (Flustra membranaco-truncata, 
Membranipora arctica, Myriozoum coarctatitm, Rhamphosto- 
mella plicata, Cellepora inerassata, Retepora elongata) er 
vel kjendte fra vor arktiske region. 

Da jeg sommeren 1894 udenfor Nordkyn i Finmarken 
tog op en Laminaria hyperbored, som fra grunden til 
toppen (70 em.) var tæt besat med Gemellaria loricata 1 
yppig vekst, blev jeg slaaet over denne tydelige tilkjende- 
vivelse af livskraft. Paa min reise forleden vinter havde 
jeg anledning til at skrabe noget i trange og strømsterke 
sund i Finmarken, og det viste sig ogsaa der, at enkelte 
arter som Gemellaria, Menipea, etc. havde en enestaaende 
kraftig vekst. Studiet af polyzoerne bekræfter saaledes det 
almindelige indtryk, at arktiske dyr i regelen er kraftige 
og velfødde. Med andre ord, arktiske former viser over- 
legenhed i størrelse og udvikling i det hele taget fremfor 
Dr. Pfeffer*) 


sSie fehlen nirgends völlig, 


sin nære slegtninge blandt de boreale dyr. 
udtaler ogsaa om polyzoerne: 
sind aber in den Tropen und den grossen Tiefen sparsamer, 
dagegen in den kålteren gemiissigten Zonen am héåutigsten 
nåichstdem in den polaren Zonen am besten entwickelt*. 
Jeg tror, at polyzoernes 
rige udvivling i de polure have hænger sammen med de 
Ifølge sin bygning 
og sit fastsiddende voksesæt er polyzoerne udelukkende 
henvist til at leve af plankton eller af organiske rester, 
som findes suspenderet i vandet**). —Heraf synes at frem- 


Hvad kan grunden være hertil? 


selysamme haves store planktonrigdom. 


*) Die niedere Tierwelt des antarktisehen Ufergebietes. 

**) Ved en enkelt anledning har jeg seet individerne i en polyzo- 
koloni foretage bevægelser, som jeg opfattede som spisning. 
Paa ruderne i et af akvarierne ved den biologiske station 
havde nemlig fæstet sig kolonier af Membranipora membranacea, 
udentvil grundlagt af larver, som var indkomne med led- 
ningsvandet. Jeg kunde da tydeligt se, hvorledes polypiderne 
uophørligt skjøv sin tentakelkrans sammenlagt i form af et 
rør ud af mundingen, derpaa sprede kransen ud i tragtform 
for saa efter en liden stunds forløb at trække den ind. Det 
er muligt at dette ogsaa var en aandedrætsbevægelse, men at 
der paa den maade tillige skede en tilførsel af næring, synes 
mig utvilsomt. Egentlig talt kan man neppe tænke sig nogen 
anden maade at spise paa for disse dyr. I det samme akva- 

rium har jeg seet en sjøpølse (Cueumaria frondosa) foretage 
tentakelbevægelser, som ganske sikkert havde med ernæringen 
at gjøre. Hos Cucumaria blev ikke hele tentakelkransen trukket 
ind samtidig, men hver enkelt af hovedgrenene blev afvekslende 
puttet ind i munden. 








Diastopora maeandrind, Wood. 
Bowerbankia arctica, Busk. 
Buskia nitens, Alder. 


These amount to about 14 per cent of the total 
number of species in the list. The greater number of the 
above-named species have not been observed in Spitsbergen 
or the Kara Sea. 

Of the 7 aretic forms that occur in Queen Charlotte 
Islands, but not on the shores of Great Britain, there is 
only one, namely Cellaria articulata, that has not yet been 
The other 6 (Flustra mem- 
branaceo-truncata, Membranipora arctica, Myrtozoum coarc- 
tatum, Rhamphostomella plicata, Cellepora incrassata, Rete- 
pora elongata) are well known from our arctic region. 

In the summer of 1894, when, off Nordkyn in Fin- 
mark, I drew up å Laminaria hyperborea that was covered 


incorporated in our fauna. 


from top to bottom (70 em.) with å luxuriant growth of 
Gemellaria loricata, I was struck with this clear evidence 
of vital force. During my expedition last winter, I had 
occasion to dredge a little in narrow channels in Finmark 
where the current was strong, and it proved that there 
Menipea, ete. 
were of an exceptionally strong growth. The study of 
polyzoans thus strengthens the general impression that 
arctic animals as a rule are strong and thriving. In other 
words, arctic forms on the whole, exhibit a superiority as 


too, certain species, such as Gemellaria, 


to size and development, to their near relations among 
the boreal animals. Dr. Pfeffer*) also says of polyzoans: 
JSie fehlen nirgends völlig, sind aber in den Tropen und 
den grossen Tiefen sparsamer, dagegen in den kålteren 
gemiissigten Zonen am håufigsten nåchstdem in den polaren 
Zonen am besten entwickelt*. What can be the reason 
of this? I believe that the luxuriant development of the 
Polyzoa in the polar sea is connected with the great 
abundance of plankton in that sea. From their structure 
and their fixed manner of growth, polyzoans are compelled 
to live exclusively on plankton or organic remains that 
are found suspended in the water**). From this it would 


*) Die niedere Tiervelt des antarktiscehen Ufergebietes. 

**) On one occasion I have seen the individuals in å colony of 
Polyzoa going through movements which I took to be eating. 
Colonies of Membranipora membranacea had fastened them- 
selves to the glass in one of the aquaria in the biological 
station, without doubt growing upon larvæ that had come 
in with the water-supply. I could distinetly see how the 
polypides incessantly pushed out their eirclet of tentacles 
folded together in the form of a tube, and then spread them 
out in a funnel-shape, only to draw them in again in a little 
while. It is possible that this was also a respiratory move- 
ment, but I have no doubt whatever that in this way 
supply of nourishment was also taken in. Strictly speaking, 
it is hardly possible to imagine any other way for these ani- 
mals to eat. In the same aquarium, I have also seen a sea- 
euecumber (Cueumaria frondosa) making tentacular movements 
which were certainly connected with feeding. In Cuewmnaria 
the whole circlet of tentacles was not drawn in at once, but 
each of the main branches was put into the mouth in turn. 


4* 


gaa med sikkerhed, at polyzomængden maa staa 1 afhængig- 
hedsforhold til planktonmængden. Jeg skal imidlertid ikke 
her gaa nærmere ind paa dette spørgsmaal. Ved de paa- 
begyndte undersøgelsen i det nordlige Norge haaber jeg 
senere at kunne levere bidrag til forstaaelse af polyzoernes 


samt ogsaa andre dyregruppers biologi. 








appear without doubt that the quantity of polyzoans must 
be dependent upon the quantity of plankton. TI shall 
not, however, go further into this question here. After 
the investigations begun in northern Norway, I hope 
to be able subsequently to contribute towards an under- 
standing of the biology of the Polyzoa and other groups 
of animals. 
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Figurforklaring. 
M. Sars.  Koloni 
fra Malangen (taget af mig) 

Koloni faste til 


Myriozoum coarctatum, 


Menipea normani, n. sp. 
en liden sten 


Mentpea normani. Den nederste del af 


stammen . på NESSE & % 
Menipea normani. Del af en gren, det 
øverste avicularium er afbrukket. 

Menipea normani.  Bagsiden af zoariet 


visende udspringet af kitintuberne (the 
radical fibres), af hvilke den øverste løber 
efter basis af en bifurkation : 
Menipea normani. Bagsiden af to zodeier 
visende beliggenheden af de laterale avicu- 
larier (a). 
Menipea normani. 
frontaviculariet. 


Zoöeiemundingen og 


Menipea normani. — Frontaviculariet seet 
fra siden. See 
Smittia trispinosa, var. arbored, Levinsen. 


Koloni fra St. 357 å 
Entalophora deflexa, Smitt. 
en liden sten (St. 363) . 
Entalophora deflexa, Smitt. 
gren 

Reticulipora Errol Smitte) 
zoariet 5 0 re 
Mucronella sincera, Kr Zoöcier af en 
koloni fra havet ved Nordkap E 
Mucronella sincera, Smitt.  Zoöcier af en 
koloni fra Nordhavexp. (ukjendt sted). 
Muecronella sincera, Smitt. Zoöcier af en 
koloni fra Hammerfest 


Koloni paa 
ee af en 


Stykke af 


Koloni 


Defrancia lucernaria, M. Sars. 
framsdtkøozse Fl Ge 0 Gs ke sets 
Defrancia lucernaria, M. Sars.  Koloni 


fra samme sted, seet ovenfra . 


60/1 


601 
60/1 
100/1 


1/1 
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Explanation of the Figures. 
M. Sars. Colony 
from Malangen (found by the author). 

Colony attached 


Myriozoum coarctatum, 


Menipea normani, n. sp. 
to åa small stone 2 EE 
Menipea normant,. Lower part of stem. 
Part of branch; 
most avicularium broken off 

Menipea normant. Back of zoarium, showing 
chitmous tubes (radical fibres), 
of which the uppermost runs along the base 


Menipea normani. upper- 


origin of 


of a bifureation UA Syr 
Back of two zoæcia, 
showing position of lateral avicularia (a). 


Menipea normani. 


Menipea normani. Mouth of zoæeium, and 
anterior avicularium . Mn 
Menipea normani.  Anterior avicularium, 
seen from side. EE 
Smittia trispinosa, var. arborea, Levinsen. 
Colony from Station 357 

Entalophora deflexa, Smitt. Gola on al 
stone (St. 363) . . . å 


Entalophora deflexa, Smitt. Part of å fr ask 


Reticulipora intricaria, Smitt. Piece of 
zoarium DA ae ør 
Muecronella sincera, Smitt. Zoæcia of a 


colony from the North Cape . : 
Muecronella sincera, Smitt. Zoæcia of co- 
lony from N. Atl. Exp. (place unknown). 
Mueronella sincera, Smitt.  Zoæcia of co- 
lony from Hammerfest 


Defraneia leernaria, M. Sars. Colony 
from Station 323. 1: ØN 
Defrancia heernaria, M. Sete Colony 


from same place, seen from above . 
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Norske Nordhavs Expedition. 





0. Nordgaard: Polvzoa. 


Tab.1. 


[9 


Lith.Anst. Julius Alinkhardt, Leipzig. 


dg 
18 


DÅ Aa 





- 


Station 


No. 








Datum. 


(Date.) 


1876 
TÅ dum 3 
2 | (June) 3 
4 | » 
8 bb 
9 ” 2 
10 2 
18 p 2 
DSÅ PE 
25 | 2 2 
26 | sg2 
31 » 2 
55 pb : 
34 Juli 
35 | (July) 
40 Hø tT 
48 Aug 
SJU » 
52 . 
53 SÅG 
54 | ”» I 
60 20 
78 pg 
79 je 
87 pg 2 
92 | 2 
93 39 2 
| 1877 
96 Juni 16 
ror |( June) 17 
124 | 50) 
137 5 2 
147 bb 2 
140 ” 2 
164 Pet 
175 Juli 
176 | (July) 
177 | 29 
183 ” 
190 ” 
ao 
195 3 I 
200 Sr 
205 | read 
213 ER 
223 | Aug 
22 
22 E 
226 | % 
237 ” 
240 ” 
vu vmm—"—20020m0mm——— 


mc 





2 
NO ON ”AGMMN- Oo09 MM 00 


H+ NN - 


GN =- 





VON RAN NIAQYRQSND 


HANN s- 





Nordlig 


Bredde. Greenwich. 
(North Latitude.) (Longitude) 
Qu ag” VO 6 195 
Gun ao | 6 32 195 
Or GH YG 4 Ide 
oe G | 4 6 Dy 
omesom Es  7: 
Ga am Mg mo 189 
62 44 |1 48 E. 
da BS NG 50 189 
Og mo VG 25 d2 
Og mo 5 20 13 
3 FØg 6 18 
Og HV SG NIB 
GK OL EG 194 
GRE 27 NE 
63 22 5 20 W. 
620 Boro 22 MW) 
65 53 i MG 
OG SE 
Og KJE 0 35 18 
GE 
64 40 9 30 E 
64 48 |6 45 E| 
64 48 6 32 E. 
om 
64 o | 6 42 E. 
oc Kl Ser 
(Romsdalstjord). 
| 

66 8 jo I 
65 36 Ser: 
Gore OS OE 
67 2 SEES SEE 
66 a9 |12 8 E. 
Og Fama 5G 199 

(Vestfjord). | 
Og på no 20 I» 
69. 17 14 35 EFE. 
69 18 114 33 E. 
69 25 |13 49 E. 
69 59 6 15 E. 
69 ar |15 5: Bi 
69 46 |16 15 E. 
70) ES NAS se 96 
ES ESA En 
X) Greg 190 
Jon 2302 30 E. 
70 å VE 324 WW 

(Jan Mayen). 
70 51 8 20 W. 
OSSE SN. 
OP  S 
TON ar 0200 WV- 
Go 22 ON 


Længde fra 








Zoologiske Stationer. 
(Zoological Stations.) 











Dybde. 
(Depth.) 
Engl. 

Farne Meter. 
(Fathoms.) | Metres ) 
| 650 1189 
| 672 1220 
566 | 1035 
200 366 
206 377 
| 220 402 
Pa EE 753 
og 179 
237 433 
270 
52 960 
587 1073 
1081 | 1977 
1215 DOP 
ME 547. 
1163 DD 
1861 3403 
1539 2814 
601 | 1099 
118 216 
155 283 
155 283 
+98 | 911 
178 | 326 
158 289 
805 | 1472 
| 28 408 
350 | 640 

| 452 | 82 
2 260 
135 247 
1457 836 
+15 759 
| 536 980 
1443 26390 
1710 | 3127 

| 870 1591 
649 1187 
| 107 1096 
620 1134 
1287 | 2354 
1760 32190 
70 128 
005 74 
195 | 357 
340 | 622 
263 | 481 
1004 1836 








Bundens 
Tempe- 
ratur. 


(Temperature 


at Bottom. 


ANHOOONGNHHUYNOOHHOnrSO 


oNOODO0n= 


ANNOSNNUGNNON 


) | 


AQ NNN 


Bunden. 


Sandler. 


| Sandler. 
| Sandler, Grus, Singel.! 


Ler, Sand, Sten. 


| Ler. 


Slik, Ler. 
Ler. 


Sandler. 
Q 
Sandler. 
Sandler. 
Ler. 
Ler. 


| Biloeulinler. 


Biloculinler. 


| Mørkegraat Ler. 


Biloculinler. 


| Biloeulinler. 


Biloculinler. 
Biloculinler. 
Haardt Ler. 
Sandler. 
Sandler. 

Ler. 
Sandholdigt Ler. 
Blødt Ler. 


Biloculmler. 
Sandler. 


| Grovkornet Ler. 
| Ler. 

| Graat Ler. 

| Ler. 


Sandler. 
Sand, Stene. 
Ler. 
Biloculinler. 


| Biloculinler. 


Sandholdigt Ler. 
Sandler. 
Sten, Ler. 


| Ler. 





Biloculinler. 
Biloeulinler. 
Graasort Sandler. 


| Graasort Sandler. 


Graasort Sandler. 


| Sort Sand og Ler. 
| Brunt Ler, Stene. 


Biloculimler. 








SG 


| Apparat. 
| | (dpparatus.) 
| NS. Skrabe. 
Bottom. |) 
T. Trawl. 
s.Svabere 
| (Swabs.) 
| Sabulous Clay. S. 
| Sabulous Clay. 18 
Sabulous Clay, Pebbles. T. 
(Clay, Sand, Stones. S. 
Clay. qi 
Ooze, Clay. 11 
Clay. Se 
å 
Sabulous Clay. 18 465 
Sabulous Clay. S. 
Sabulous Clay. SA 
Clay. 18 Sk 
Clay. 10 
Biloculina Clay. S. 
Biloeulina Clay. ek 10; 
Dark-grey Clay. S. 
Biloculina Clay. S. 
Biloeulina Clay. på 
Biloeulina Clay. S&T. 
| Biloeulina Clay. S&T. 
| Hard Clay. S. 
Sabulous Clay. S. 
Sabulous Clay. S. 
Clay. S. 
Sabulous Clay. 10, 
| Soft Clay. Jr 
| Biloculina Clay. S. 
| Sabulous Clay. S. 
| Coarse Clay. SAT. 
Clay. SJEL 
Grey Clay. S. 
| Clay. MENS: 
Sabulous Clay. See 
Sand, Stones. S. 
Clay. S. 
Biloeulina Clay. S&T. 
| Biloeulina Clay. Sed 
Sabulous Clay. 10. 
| Sabulous Clay. S. 
| Stones, Clay. S. 
Clay. SAN 
Biloculina Clay. S. 
Biloculina Clay. S. 
Dark-grey sabulousClay  S. 
Dark-grey sabulousClay S. 
Dark-grey sabulousClay S. 
| Black Sand and Clay. | S. 
| Brown Clay, Stones. S. 
Biloeulina Clay. S. 















































| | Dybde. | | | Apparat. 
| , Bundens | 
E ; | | ee Tempe- | | Aer 
Station | Datum. pe | Kr | Enél | ratur. Pepe e: 
No. ee | DN | ngl. Moter, (Temperature Bunden. Bottom. GJ 
(North Latitude)  (Longitude.) | Favne. at Bottom.) | | MYANTrawl: 
| | (Fathoms.) | OE) | C. | | 8. Svabere. 
| | | (Swabs.) 
248 | Aug. 8 | 67 56 | 4 rm El) 778 1423 | —1.%4 | Biloculinler. Biloculina Clay. S. 
251 NG bOG 9 44 Ei 634 1159 | —1. 3 | Ler. Clay. S. 
252 | 5 JOE Vestfjord. | | | Ler. Clay. S. 
253 KG Skjerstadfjord. 263 481 pen ter. | Clay. S. 
253b 7 Saltstrømmen. 90 165 | Sten. | Stones. S. 
1878. | 
255 | Juni 19 68 med Se oa 622 oser. Clay. S. 
(Vestfjord). | 
257 |(June) 21 Oo 232 60 203 spe) || Ber: | Clay. 
(Altenfjord). 
258 gg 2å Oo ng eg sg dal 250 421 4.0 | Ler. | Clay. q 
(Altenfjord) 
260 270 55 (2601 Elre7 1 19232 So || Lee | Clay. SH 
(Porsangerfjord). | 
261 AG or Ag BE SO Ine eg; 232 2.8 | Ler Clay. SA 
(Tanafjord). | | 
262 Å Og 70 36 132 35 E.| 148 271 1.0 | Ler. Clay. AS. 
267 JA Ø5) 7a 420037 å Ei 148 11 270 | 70% | er, Sten. | Clay, Stones. | GS: 
270 n 30 SS 0 0 og o0 Per | Clay. S. 
29 | did 7 fe As OE No Soo Neo er. | Clay. S. 
275 | (July) 2 Ta een r2 E. 147 269 | —0. 4 | Ler. Clay. TV 
280 å al gane 1 Gr 35 64 I. I | Sten. | Stones. S. 
(Beeren Eiland). | | 
283 på 5 TAA 2 En 707 1403 —1.4 | Ler. | Clay. S. 
286 $ 6 os 32 EN 447 | 817 | —o0. 8 | Ler. | Clay. 10 
2090 5 7 Ja ag V20 Gå dd eo 0 3.5 | Sandler. | Sabulous Clay. 10 
205 me ra Go me AG dåd) 2030 | —1. 3 | Biloeulinler. Biloculina Clay. å 1 
207 AG 2 36 Se 80 2341 | —1. 4 | Biloculinler. | Biloeulina Clay. 10, 
303 ro GR BE r200 2195 | —1.6 | Biloculinler. | Biloeulina Clay. 10 
312 RE SABA 530 EN 658 | 220301. 20 åer, | Clay. q 
315 20 74 53 115 55 EF. 180 32 2.5 | Ler, Sand. Clay, Sand. ap: 
322 FRE Ge ie Ga | 18r 21 38 | 0.2 Haard. Hard. S. 
323 sm 200N Gasg ar Ga 1890 22 408 1.5 | Ler. Clay. Nå 
go Aae GS DA ag 22 TOM er | Clay. T. 
333 ; gt 76 6 23 To EN 748 1368 | —1. 3 | Biloculinler. | Biloculina Clay. dv 
336 GY GÖØ ne 5 42 190 70 128 0.4 | Ler, Haard B. | Clay, Hard Bottom. S. 
338 6 76 16 17 49 E 146 | 267 | —r. 1 | Sten. Rock. S. 
343 å 7 2034 122050 EN Ts so SN Ler. Clay. ep 
350 He 17626 o 29 W.| 1686 | 3083 | —1.5 | Biloculinler. Biloculina Clay. 10 
353 pe 1077 59 (ST EO E.| 1333 | 2438 | —1.4 | Biloculinler. | Biloeulina Clay. 10 
357 2 EG SE SE? 229 1.9 | Ler. | Clay. S. 
359 å dr2 7 2 49025 E.| 416 761 o. 8 | Ler. | Clay. S. 
362 Sao 50 185 Go EN 450 839 | —1.0 | Ler. Clay. ai 
363 g MINED 8 28 EFE. 260 475 Tar der: | Clay. 0 6 
366 Sa ag re ng 890 61 112 | —2. I Å , 
| Magdalene Bay. 37 68 | —0. 2 er leg å 
370 GE 78 48 |8 37 E.! 109 199 pp er: Clay. de 
372 ESN va GN Ge De 6) 236 1. 2 | Ler. | Clay. Tr. 
(Isfjord). | | 
374 22 SOG 60 I 10 OG | Ler. Clay. JP 
(Advent Bay). | 
| | | 

















Den Norske Nordhavs-Expedition. 
OE åg 














Zoologiske Stationer. 


Zo ological Stations. 


Oo Skrabe — Dredge. 

v Trawl. on Svabere — Swabs. 

ø Skrabe og Trawl — Dredse & Trawl. 
x Mislykket - Failure. 
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om Grundlag for min Bearbeidelse af Nordhavsexpedi- 
S tionens Thalamophorer forelaa der en særdeles righoldig 

Samliug af Bundprøver. Efter Konference med Hr. 
Prof. G. 0. Sars, for hvis velvillige Hjælp ved flere An- 
ledninger jeg her udtaler min Tak, har jeg dog ikke fundet 
det nødvendigt at gjennemgaa alle Bundprøverne, da de 
nemlig ofte er tagne med forholdsvis korte Mellemrum og 
saaledes Faunaen kunde formodes at være meget ensartet 
paa de Stationer, der laa i hinandens Nærhed. Dette har 
ogsaa vist sig at være Tilfældet ved den foreløbige Under- 
søgelse, som jeg foretog af ca. 100 Bundprøver fra alle 
Dele af Nordhavet. Disse Bundprøver var fordelt saaledes: 


Fra Sognefjorden . . . . .+ ++... 1 Bundprøve 
» det graa Ler langs Norges Kyst . . 34 Bundprøver 
så Sep - ved Beeren Eiland . . 3 hå 
SS ES pidsbergen % 

Å så SFanøMaver å 
a EE GR Se - 
g - » -- Færøerne .. SLEEP] 5 
FR Orersansslere 

Fr Biloeulmalere MN 2 = 
SR habdamminalerer ES Å 


Tilsammen 103 Bundprøver 


Ved den foreløbige Undersøgelse er Bundprøverne 
behandlet paa følgende Maade: Det Kvantum. der skulde 
4 cm.s, blev opblødt og udrørt i 





undersøges, 1 Regelen 5 
Vand, hvorpaa den grumsede Vædske frasiltes gjennem en 
fin Sil af ca. 0.08 Det tilbageblevne 
undersøgtes under Mikroskopet. 

Paa Grundlag af de Frfaringer, 
Fremgangsmaade gav, udvalgtes nu et begrændset Antal 
af de paa Arter og Exemplarer rigeste Bundprøver, ialt 
19, ligelig fordelt over alle Lersorter. Disse Bundprøver 
er fra følgende Stationer: 9, 92, 255, 135, 192, 262, 268, 
287, 342, 368, 355, 353, 296, 214, 40, 48, 231, 223 


mm.s Maskevidde. 


som ovennævnte 





Disse 19 Bundprøver blev behandlet efter den af Dr. 
Madsen beskrevne Methode,, hvortil '/, eller */» Liter af 


1 V, Madsen, Istidens Foraminiferer i Danmark og Holsten. 


Kjøbenhavn. 1895. 


Den norske Nordhavsespedition. Hans Kiær: Thalamophora. 


particularly large collection of bottom-samples formed 

the basjs for my investigation of the Thalamophora 

of the North Atlantic Expedition. After consultation 
with Prof. G. 0. Sars, for whose ready assistance op 
several 'occasions I would here express my thanks, I have 
not considered it necessary to 2o through all the samples, 
as they were often taken at comparatively short intervals. 
and the fauna might naturally be supposed to be very ho- 
mogeneous at stations lving near to one another. This 
has also proved to be the case in the preliminary exami- 
nation that I made of about 100 bottom-samples from all 
parts of tbe North Sea. These samples were distributed 
as follows: 
RromiScrena dr gå 


E I sample 
the gray clay along the Norw. coast. 


24 samples 


” 


4 - near Bearøsander» - 
; - ør » Spitsbergen. . . I1 - 
= - SE Jan Mayen Island 4 g- 
å - gr Se leeland på 
å - dl SA Earoeglslandse Å 
g 2 transition ear 14 
5 FB 23 
å FRhabdanamnfebPr EE 


Total 108. samples 


In the preliminary investigation, the samples were 
treated in the following manner: the quantity to be examined, 
generally 3 or 4 eubic em. was softened and stirred up 
in water, and the muddy liquid strained through a fine 
sieve, whose meshes measure about 0.08 mm. in width. 
What was left was examined under the nicroscope. 

With the experience gained from the above method 
of procedure as a basis, å limited number of samples in 
which species and specimens were most abundant, were 
then selected — 19 in all, distributed equally among all 


kinds of elay. These samples were from the following 
a [ej 


stations: 9, 92, 255,(135, 192) 26202685, 2870034226308) 
355, 353, 296, 214, 40, 45, 231, 228 and 317. 
These 19 samples were treated according to the 
method described by Dr. Madsen, in which from 1, to /» 
1 V. Madsen, Istidens Foraminifera i Danmark og Holsten. 
Copenhagen. 18905. 


Bundprøven blev benyttet. Denne Methode viste sig at 
give udmærkede Resultater. 

| Som Prøve paa de forskjellige Lersorters Fauna skal 
her opregnes de Arter, der ved Dr. Madsens Methode er 
fundet i 5 Bundprøver, nemlig 1 fra Biloculinaleret, 1 fra 
Overgangsleret, 1 fra det graa Ler langs Norges Kyst, 1 
fra Rhabdamminaleret og I fra det graa Ler ved Spids- 
bergen. Disse Bundprøver er ikke netop af de paa Arter 
og Exemplarer rigeste, men udvalgt saaledes, at de ialmin- 
delighed forekommende Arter saavidt mulig kommer med. 
De er fra følgende Stationer: 9, 135, 296, 268, 368. 
havdes en 


Foruden hel Del 
Tuber med Thalamophorer fra Skrabningerne. Disse Tuber 


Bundprøverne ogsaa 
indeholdt ofte en stor Mængde af de større og mere iøine- 
faldende Arter;. Da der ikke fandtes nogen saadan Prøve 
fra Skrabningerne fra det graa Ler, skal der her blot 
gives en Fortegnelse over de Arter, der ved Skrabningerne 
er fundet paa ? Stationer, nemlig en fra Biloculinaleret 
(Station 40) og en fra Rabdamminaleret (Station 274). 


Station 9. 


v == very common meget almindelig 
c = common almindelig. 

n == not common ikke almindelig. 
r == rare, sjelden. 


Biloculina simplex (x), sphaerdæ (2). 
Quinqueloculima 
chilostoma (x), Bolivina dilatata (x), Bulimina elipsoides (x), 
marginata (x), Normannt (x), Cassidulina laerrgata (0), 
"odosaria communis (r), laevigata (n), scalaris (x), Lagena 
marginata (mn), distoma (x), gracillima (r), semistriata (x), 
hexagona (x), Polymorphina rotundata (x), Uvigerina pyg- 
maea (V, ungulosa (mn), Truncatulina lobatula (v), Anoma- 
malina coronata (x), Globigerina bulloides (nm), tnflata (x), 
Pullenia sphaeroides (x), Sphaeroidina bulloides (r), Noni- 
onina umbilicatula (un), scapha (x), stelligera (VW), Opereulina 
ammonoides (€). 


(1), 
seminulum (v), agglutinans (x), Gaudryind 


elongata 





Station 135. 

Ammodiscus incertus (r), Nodulina scorpiura (0), gut- 
tifera (nm), Quinqueloculina seminulum (mn), Bolivina punctata 
(n), Cassidulma laevigata (0), Virgulina schreibersiana (1), 
Nodosaria calomorpha (r), Glandulina laevigata (x), Lagena 
laevis (r), distoma (m), heæagona (r), striata (x), sulcata (x), 
var. interrupta (r), marginata (m). acuta (0), Uvigerina an- 
gulosu (nm), Haplophragmum latidorsatum (ce), nanum (n), 
Truncatulina  lobatula (nm), Wiillersdorfii (n), Anomalina 
grosseruga (e), Pulvinulina punctulata (n), Rotalia orbicu- 
laris (nm), Discorbina vilardeboana (x), Globigerina bulloides 
(v), pachyderma (v), Orbulina universa (x), Pullenia sphae- 
roides (n), Nonionina umbilicatula (nm), Polystomella striato- 
punctata (x). 


! Alle smaa Exemplarer var i Regelen fjernede. 








a litre of the sample was used. This method proved to 
be productive of excellent results. 

The species found by Dr. Madsen's method in 5 
bottom-samples will here be considered as samples of the 
fauna of the different kinds of clay, viz. I from Biloculina 
clay, I from transition elay, 1 from the gray clay along 
the coast of Norway, I from the Rhabdammina clay, and 
I from the gray clay at Spitzbergen. These samples are 
not of the richest in species and specimens, but are chosen 
so as to include the species of most general occurrence. 
They are from the following 135, 296, 268 
and 368. 

In addition to the bottom-samples, there were also a 
number of tubes eontaining Thalamophora from dredgings. 


These * tubes often 


stations: 9, 


a considerable number of 
As there no sueh 
sample from dredgings from the gray clay, a list will only- 
be given of the species found in dredging at ? stations, 
namely, one from the Biloculina clay (Station 40), and 
one from the Rhabdammina clay (Station 274). 


contained 


large and conspicuous species. was 


Station 296. 


Reophax. difflugiformis (x), Nodulina guttifera (mv), 
Biloculina laevis (ce), Nodosaria calamorpha (0), Lagena 
laevis (0). apiculata (0), marginata (e), feildeniana (0), Uri 
stellaria crepidula (r), Haplophragmium globigeriniforme (nm), 
latidorsatum (e), pseudospirale (e), anceps (mn), Truncatulina 
Wiillersdorfi (0). Pulvinulina 
punctulata (n), Rotalia orbieularis (nm), Discorbina araucana 
(nm), Globigerina bulloides (v), pachyderma (v). 


Anomalina grosseruga (0), 


Station 268. 

Rhabdammina abyssorum (x), Hyperammina ramosa 
(n), Bulimina elipsoides (n), Virgulina schreibersiana (r), 
Nodosaria calomorpha (x), Glandulina laevigata (x), Lagena 
laevis (n), distoma (x), gracilis (r), marginata (n), lagenoides 
(1), striatopunctata (x), Uvigerima pygmaed (r), Haploph- 
ragmium canariense (r), Truncatulina lobatula (m), unge- 
riana (r), Nonionina scapha (n). umbilicatula (mn), stelligera 
(n), Pohystomella stræatopunctata (x), arctica (e). 


Station 368. 


Bulimina elipsoides (nm), Virgulina schreibersiana (x), 
Nodosaria pauperata (r), Glandulima laevigata (r), Lagena 
laevis (r), distoma (x), striata (x), sulcata (r), marginata (0), 
orbignyana (1), globosa (x). acuta (r), striatopunctataæ (r). 
Gristellaria rotulata (r), Uvigerina pygmaed (r), Rupertia 
stabilis (r), Truncatulina lobatula (x3, vefulgens (m), Pulvi- 
nulina Karstenii (n), Globigerina bulloides (6), pachyderma 
(c), Pullemia sphaeroides (x), Nonionina umilicatula (mn), 
turgida (x), scapha (x), Polystomella striatopunctata (x), 
arctia (r). 


1 All small specimens were, as å rule, removed. 


Station 40. 


Astrorhiza arenaria (0), crassatind (€), Cornuspira 
foliacea (ce), Hyperammina elongata (x), Biloculina laevis 
(V), arctica (r), splaera (8), Textularia agglutinans (mn), 
Glandulina laevi- 
gata (c), acqualis (nm), Vaginulima costata (1), Polymorphina 
angusta (x), acuta (mn), Haplophragmium latidorsatum (V), 


Planorbulina Wiillersdorfii (€). 


Nodosaria communis (x), panperata (n), 


Paa Hydroider fra Nordhavsexpeditionen saaes mange 
Exemplarer af fasthettede. 
Desuden var ofte en Mængde Thalamopborer hørende til 


Rupertia og Truncatulina 


en hel Del Arter infiltrede 1 Hydroidernes traade. 


I Nordhavsexpeditionens Plankton fandtes ingen pe- 
lagiske Thalamoporer.  Derimod har jeg fuvdet mange 
Exemplarer af Globigerina bulloides i Plankton, der paa 
Foranstaltning af dr. Hjort blev taget mellem Trondhjem 
og Island i April—Juni 1898. 
tes dels med dels uden Pigger dog sjelden i betydeligt 
Antal i hver Planktonprøve. 


Disse Globigeriner fand- 


Foruden Thalamophorer saaes 3 Bundprøverne ofte 


mange uorganiske Levninger af andre Dyreformer. Dog 
kunde ingen Radiolarier opdages, skjønt enkelte Arter af 


Plankton 


sanledes optræder Acanthonia echinoides Haeckel af og til 


disse undertiden forekommer 1 fra Nordhavet, 
i uhyre Mængde i Plankton fra Norges Vestkyst, medens 
en anden Art Acanthostaurus pallidus Haeckel er meget 


sjeldnere. 


Bemærkninger til Tabellen. 
Følgende Oplysninger er nødvendige til Forstaaelse 
af Tabellen: 
De under hver Rubrik opførte Tal betegner Antallet 
af Stationer, 
Skrabningerne er undersøgt. 


hvorfra en Bundprøve eller en Prøve fra 

Jeg har inddelt de forskjellige Lersorter ialt i 16 
Underafdelinger for at vise Thalamopharernes geografiske 
altid 
rader nogen væsentlig Forskjel inden hver af disse Un- 
derafdelingers Fauna. Det graa Ler er ved Hjælp af den 
68de Breddegrad og den 19de Længdegrad delt i 5 Dele, 
hvoraf den sydlige omfatter 10, den nordlige 20 og den 
østlige 5 Stationer. 
har jeg adskilt 3 Partier, et sydligt o 


og bathrymetriske Udbredelse og ikke fordi der 


Af Overgangsleret og Biloculinaleret 
g et nordligt. der 
har sin naturlige Grændse i Tværryggen mellen det norske 
og det svenske Dyb, samt et østligt Parti mellem Rhab- 


' - 
danmminaleret og de to nævnte Havdyb. Rhabdamminaleret 
er delt i 2 Dele ved den 19de Længdegrad. 


1 Den nordligste Station var fra 699 40 N. B. 119 30 L. W. 
5. 6. 1898. Vandets Temperatur + O,8. 


Station 274. 


Astrorhiza crassatina (e), Psammosphaera fusca (0), 
Tholosma bulla (€), Rhabdammina abyssorum (V), disereta 
(n), Hyperamnmina arborescens (r), Nodulina scorpiura (€), 
Biloculina simplex (x), Miliolina tricarimata (x), seminulum 
(x), 


)» Valvulina conica (r), Nodosaria obliqua (r), IHaploph- 
ragmium crassimargo (x), Truncatulmu lobatula (e). 


Many speeimens of Rupertia and Truncatulina atta- 
ehed were to Hydroida from the North Atlantic Expedition. 
There were frequently moreoyer, a number of Thalamopora, 
belonging to a great many species, entangled in the fila- 
ments of the hydroids. 

There were no pelagie Thalamophora in the North 
On the hand. I 
found many specimens of Globigerina bulloides in plankton 


Atlantic Expedition's plankton. other 
which, under Dr. Hjort's direction, was taken between 
Trondhjem und Iceland, between the months of April and 
Juni 1896. 
and without spines. but unusually in large numbers in 


These Globigerina were found both with 


every plankton sample. 

Besides Thalamophora, many inorganie remains of 
other animal forms were frequently seen in the bottom- 
samples. No Radiolaria, however, could be discovered 
although a few species sometimes occur in plankton from* 
the North Sea. In this way Acanthonia echinoides Haeckel 
now and then appears in immense numbers in plankton 
from the west coast of Norway, while another species. 
Acanthostaurus pallidus Haeckel is far less frequent. 


Remarks on the Table. 

The following information is necessary to an under- 
standing of the table: 

The figure under each head denotes the number of 
stations from which a bottom-sample or å sample from the 
dredgings has been examined. 

I have divided the various kmds of clay into 16 sub- 
Qivisions in all, in order to show the geographic and 
bathymetric distribution of the Thalamophora, and not 
becoause there is always some essential difference in the 
fauna of each of these sub-divisions. The gray clay is 
divided, by the aid of the Görd parallel of latitude, and 
19th of longitude, into 3 parts. of which the southern one 
ineludes 10, the northern 20, and the eastern 5 stations. 
I have divided the transition clay and the Biloculina clay 
into 3 divisions, one southerly and one northerly, which 
having their natural boundaries in the cross ridge between 
the Norway and the Swedish deep., and an easterly divi- 
sion between the Rhabdammina elay and the two above- 
mentioned deeps. The Rhabdammina clay is divided into 
two parts by the 19th parallel of longitude. 


1 The most northerly station was 699 40 N. Lat. & 119 30 W. 


Long. Juni 5, 1898. Temperature of water: 0.8" 


Under Gjennemlæsningen af Tabellen maa der lægges 
Mærke til. at der fra det graa Ler blot haves Bundprøver, 
medens der fra de øvrige Lersorter ogsaa findes Prøver 
fra Skrabningerne. 

Arterne er opført efter Rhumblers nye System (L. 
Rhumbler, Entwurf eines natiirlichen Systems der Thala- 
mophoren, Nachrichten der k. Ges. d. Wiss. Goettingen 
1895, Huft. 1, p. 50—98). 


In a perusal of the table, 1t should be observed that 
there were only bottom-samples from the grav clay, while 
from the other kinds of elav, there were samples of dred- 
gings as well. 

The species are classed according to Rhumbler's 
new system (L. Rhumbler, Entwurf eines natiirlichen Sy- 
stems der Thalamophoren Nachriehten der k. Ges. d. Wiss. 
Goettingen 1895, Part I. pp. 50—98) 
































Graat Ler. Grey Clays. | = oa . 
s = south. syd = . Så = Ep Å E 
n = north, nord. 3 3 SE sE 5 Se = 
e = east, Øst. o A Ea == | 2 Å 2 
w == mwest, vest. = 5 2 = 3 | O = - 
E 5 Ege SA re ae 
Z G g SEN SNE € E & > = = 
Stationernes Antal op roR 20 5 Gre Å 4 9 2 7 7 SIG 6 4 
1 | Astrorhiza arenaria Norman . .. I | I I 1 
2 Å erassatind Brady. . 5 I 2 I 2 2 I 
3 I Saccamminna splaerica M. Sars. | 2 I 
Psammosphaera fusca E. Schulze | > I I 2 
a | Stortosphaera albida E. Schulze . I 
5 | Thurammina papillata Brady 1 
6 I Reophax difflugiformis Brady .. I I I I I 2 I 
7 eElkolosema bulle Brady I I I 
8 | Crithionina abyssorum n. sp. - > I I I I 
9 | Bathysiphon filiformis M. Sars I 
10 | Botellina labyrintliea Brady I 
11 | Webbina clavata Park & Jones . 2 I I I 
12 | Rhabdammina abyssorum Sars . . I 1 I 2 = 2 å I I 
13 så disereta Brady I I I 
14 | Hyperammina elongata Brady . I I I ! 2 
15 arborescens Norman I I 
16 Kamosae pradvee > [ I 2 
17 | Ammodiscus tncertus LOrb. ... I I I 
18 tenuisøbradve | 1 
19 | Gordiammina charoides Park & | 
Jonesvør Ko trsve å 1 | 
20 | Cornuspira cartnata Costa... I 
21 Fela Iedanlg 2 SG I I I I z 
22 å striolata Brady... >. I 2 
23 | Patellina corrugata Will . . ... I 
24 | Nodulina scorpira Montfort . I 2 2 1 I I 5 1 2 2 
25 guitifera Brady... .. 2 2 2 I I 
20 pilulifera Brady .. I 2 
2 Å sabulosa Brady. I I I I 
2 Ashemonella catenata Norman .. 1 | 
2 Biloculina laeris Defrance | 3 3 TO TET | 1 
30 simplex å Orb. . . .. I I 2 | I 2 I 
31 elongata AOrb . . . .. 1 2 I I I I T 
32 amened Goes I I I 
33 depressa "Orb . . . .. 1 
34 2 spiidenmdOrbiere 1 I GN I 2 2 | 
35 | Triloculina oblonga Montag. I 
36 valvularis v. Reuss .. I I 1 I 
37 buceulenta Brady ... N I I I p 
38 trigonula Lmk.. Då TON MT | 
39 a tricar:nata LOrb. . >. 2 | 2 2 2 I I I 
40 | Quinqueloculina seminulum Lin. 2 Se 2 I I 2 I 2 5 1 5 
41 agglutinans Park& Jones 2 4 I I I | 
2 å subrotunda Montag... | I | 
43 angulata Will . ... | I | 











Graat Ler. Grey Clays. Å z 
s — south, syd. | å SS | je | 88 Å H E å = 
n = north, nord. EN ED & = | E d 2å å E = ÆRE 
e = east, Øst. E 5) - 22 > = EM 5 Å 3 8 
w — west, vest. pe å | = = pe = = nl mA ea ag 
| Ped TAN RT: 
44 | Ophfalmidium tumidulum Brady. 
45 | Spiroloculina umbata Å Orb 
46 | Bigenerina digitata LOrb. . . ... 1 
47 A nodosaria ÅOrb . . .. 1 
48 | Textularia agglutinans LOrb. > I 
49 - intermedia Goös . . .. I 
50 5; asperupbradse 1-0 ' 
SI å Williamsoni Gois. 
52 | Bigenerina Sarsi n. sp. . . ++. 
53 | Gaudryina chilostoma Reuss . . . I 5 
54 | Verneuilina polystropha Reuss . . | 
55 | Valvulina comica Park. & Jones. I | I 
56 E gjemser WAL 5 å 2 05 I I 
57 | Boltvina punctata AOrb. . . | 2 2 I I 
57 % dilatata v. Reuss. . .. | 6 1 2 
59 | Bulimina elipsoides Costa. 3 3 3 2 
60 5 marginata ÅOrb . . .. I 3 3 I I 
Ö1r 5 subeylindrica Brady I 
62 3 subteres Brady . .... - 
63 R Normant Goös . . ... I 
64 å convoluta Williams. 
63 | Virgulina schreibersiana Czjz. > I 3 I I 3 1 2 
66 | Cassidulina laevigata LOrb. . >. 1 6 | 15 4 2 8 2 6 I 2 3 
67 . Cass Ore I 3 I 3 I ig I 
68 | Nodosaria communis ÅOrb . . Vo I I 
69 s pauperata LOrb . . .. Vo I VE Er G 2 
70 n calomorpha v. Reuss. . | VEE E 
7 5 omrerdnkeusser NE | 
72 p scalaris Batsch . . .... I 3 | | 
73 * mucronata Neugeb . . . | | 
74 a obliqua Lin ..... | 
75 | Glandulina laevigata Å Orb ... I I 2 2 I 
76 å aequalis v Reuss. . .. 1 
77 | Vaginulina laevigata Roem . . >. I 
78 5 linearis Montag 
79 - costata Batseh, . er 2 
80 | Lagena laevis Walk. & Boys . . . I I I 2 2 
81 : gracilis Williams . | I I 2 
82 5 distoma Park & Jones 2 2 I I 
83 R globosa Walk. & Jac | I I I 
84 å gracillima Seg . . ++. 2 2 I I I I 
85 , semistriata Williams . . I | 1 2 
86 å acuticosta Reuss . . | I 
87 på Søren GHOdoe 2 55 1 2 I 2 3 I 
88 å sulcata Walk. & Jac | 2 I 2 I 
59 å curvilineata Balkw. & | 
Milet PE Ned: 
90 5 apiculata Reuss . . .. I I 3 
Q1 Å hexagona Will . . ... Er I I 3 2 
02 5 williamsoni Alcock. . . I 
93 Å squamosa Montag . .. I I 
94 så dmaad0brr 8 I 
95 Å hispida v. Renss . . .. I 
96 * feildeniana Brady 
97 å striatopunctata Park. & 
ones Hd td I 2 
98 ø marginata Walk. & Boys 2 4 2 I 2 2 3 3 
99 E trigona-marginata Park. | 


Gdoneser | | | | 
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oe POSE > EE 
2 - = 2 | Å an | E o | m oe are 
100 £0ge na leda Will . AE I 
101 acuta Reuss. å be huge | | I I 
102 å staphyllearea Schwag ; | 1 
103 5 orbignyana Seg. . ++. I I 2 
104 på alveolata Brady .... | | | 
105 lagenoides Will .... I I 
106 | Oristellaria rotulata Tmmk..:. . 2 4 | I 2 | I 
107 ; crepidula Ficht. & Moll DÅ | 2 
108 | Polymorphina gibba d'Orb . ... 
109 å rotundata Bornem . >. NT | I 2 
I 10 7 angusta Egger ..... | | 
[TI - actiakoemer | | 
112 å oblongardOrb | | | 
113 5 compressu 'Orb . . .. 
114 | Sagrina dimorpha Park. & Jones Er 
SN Uuigerna mygnaea AOrb. AF 20 Ga I I 2 2 2 
1 16 5 angulosa Will Se 2 1 ! I I 2 
117 | Haplophragmium canariense LOrb EANET I NÅ 
118 - erassimargo Norman. | | 
119 på latidoratum Bornem . 2 2 4 | I 3 3 
120 å nanum Brady... | | 1 I I 
121 å globigeriniforme Park. | 
an Jones: > : | I 1 
122 Å pseudospirale val. | 
123 p glomeratum Brady . . . | | 
124 amcenskbradverr | I 
Hag || 25 ochammina inflata Montag. . . | I 
120 * mudaeradvr | | 1 
12 å vescicularis Goés . ., | | | | 
128 SquamnauaEre 
120 Rupertia stabilis Wallieh . . 2 I 2 
130 | Truncatulina lobatula Walk. & Jac. å SVG 5 2 9 2 4 2 I 
131 å refulgens Montfort . .. 2 GR 3 3 6 2 I 2 3 
132 , Wiillersdorfii Schwag | | 3 3 
133 å akneriana LOrb . . .. NON 
134 så ungeriana LOrb . . .. 3 5 2 I 
135 | Flanorbulina mediterranea &Orb | | 
136 | Anomalina coronata Park. & Jones I I Å I 
137 å ariminensis UOrb . . . I 
138 å grosseruga Gimb. . .. | 
139 | Pulvinulina punctulata UOrb. . . I 2 2 
140 G concentrica Park. & | | | 
Jones | | 
141 Karstent v. Reuss . .. I 5 5 2 2 
142 Rotalia soldammaorm I | 
143 å orbicularis COrb. . . | 1 ro Go 2 
144 | Discorbina globularis d'Orb >... Å 
145 å vilardeboama LOrb. .. | | | 
146 Å araucana LOrb .. 2 
147 ae obs Or | | 
148 - berthelothrana LOrb . . | | | | | | 
149 nosacedadOrbdnr 
150 Globigerina bulloides LOrb . . er eo 2 7 4 JG 7 7 3 + 
151 E pachyderma Ehrenb . 4 pe 2 2 7 20 me 7 7 
152 = mia orberr 1882 I | | I 
153 | Orbulina wniversa Orb .. ... AT | r | | | | | 2 
154 | Pullenia sphaeroides AOrb . . >. I SN AN 2 I 3 2 20 3 
155 Å quinqueloba Reuss . .. I Te | 2 | 
156 I Sphaeroidina bulloides AOrb . . | 2 | SI | 
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157 | Nontonina umbilicatula Montag I ol fre2 20 ETO 2 4 6 I 3 2 2 3 I 
158 depressula Walk. & Jac. I I I 
150 stelligera LOrb. . . .. I I I I I I 
160 ; pompiliotdes  Ficht. & 
DNL 20 I 
161 scapha Ficht & Moll . 4 5 I 4 I I I I I I | 
162 å togida Will Ke 1 vel | G 
: G | | | 
163 I Polyotomella striatopunctata Ficht. | | | 
OI 3 hå 3 | | 2 3 I I 
164 å arctica Park. & Jones. | da pr Mare | GE 
165 k subnodosa Miinster. . . | eg | | | NE: | 
166 | Operculina ammonoides Gron . I SOR | | 





Chrithionina abyssorum n. sp. 


Kugleformet eller oval, med ugjevn, graa Overflade, 
hvori undertiden er fastheftet Svampespikler, der stritter i 
alle Retninger. Det indre Kammer 


mere eller mindre fast, kornet Masse. 


Væggen hvid, tyk. 
indeholdende en 


(Se Planchen Figg. 1—4). 
Paa 2 Stationer meget vidt fra bhinanden, nemlig 


Station 35 og Station 295 fandtes endel kugleformede eller 
ovale Klumper, i Regelen mere eller mindre dækkede af 
udstraalende Svampespikler, radiært kan det ialfald ikke 
altid kaldes, det ser meget mere ud som om de strittede ud til 
alle Kanter, idet nogle er temmelig lange, andre afbrukne 
et Stykke fra eller helt inde ved Roden, hvor de viser sig 
mørk Ring med en lys Prik i Midten. — Disse 
Spikler har i det indre af Klumpens hvide, løse Vægge 
tabt 
det øvrige Materiale, ganske fint, glindsende Sand, til en 
kompakt Masse. 


som en 


sin Konsistens og fuldstændig smeltet sammen med 


Det ydre har en skidden graa Kulør, modsat Tholo- 
sina bulla, der er mere hvidlig. og undertiden sees hvide 
skalfragmenter fastbeftede til Ydervæggene. Brudfladerne 


derimod ligner aldeles paafaldende Tholosina bulla. 


Materialet er som før nævnt af en hvid Konsistens, 
dog sees paa nogle Exemplarer den yderste 3die Del eller 
Halvdel af Væggens Gjennemsnit at være graa. 

Indre 
mindre fast, kornet og gulbrun Masse. 


I Klumpees sees der altid en mere eller 
Undertiden danner 
denne en løs, af mange smaa Mellemrum afbrudt Substans, 
der fylder hele den indre Hulhed eller ogsaa viser den sig 
som en kompakt, afrundet Blok af et forholdsvis lidet 
Volum. 

Paa to andre Stationer, nemlig 87 og 526, fandtes 
nogle andre Klumper, der adskiller sig fra de ovenfor om- 


talte derved at Svampespiklerne mangler, Væggenes Brud- 


Chrithionina abyssorum n. sp. 
oval, with 
which there are sometimes sponge spicules sticking out in 
Wall white, thiek. The 
containing a more or less firm, granular mass. (See plate, 
økes N=)p 

At 2 stations, at a great distance from one another, 


Spherical or uneven, gray surface, on 


all directions. inner chamber 


namely Station 35 and Station 295, a number of sperical, 
or oval lumps were found, generally more or less covered 
with outward-streaming sponge spicules, which could not 
always, at any rate. be 
to 
broken 


said to be radial; they appear 
bristle out in long, 
off a little way from, or close to the root, 
they look like a dark ring with a light dot in the 

In the interior of the white, loose partitions of 


rather all directions, some being 
others 
where 
centre. 
the lump, these spicules have lost their consisteney, and 
become completely merged in the other material, very fine, 
glitterimg sand, into åa compact mass. 
unlike T/0- 
of shell are 
Fractured 
surfaces, on the other hand, bear a most striking resemb- 
lanee to Tholosina bulla. 
The material, as before mentioned, is of a white 


The exterior is of a dirty gray colour, 
losina bulla, which is whiter, and fragments 
outer walls. 


sometimes seen attached to the 


consistency, although in some specimens, the outermost 1/, 
or 1/, of the section of the wall is found to be gray. 

In the interior of the lump there is always å more 
Sometimes 
this is a loose substance, interrupted by a number of 


or less firm, granular. yellowishi brown mass. 


small intervals, and filling the entire inner cavity; or it 
appears in the form of åa compact, rounded block of com- 
parativelly small bulk. 

At 2 other stations, wiz. 87 and 326: were found 
other lumps differing from those already mentioned, in the 
absenee of sponge spicules, and in the fact that the frac- 


flader er gran og den indre kornede Masse sort. —Proto- 
plasmaet i disse Klumper har rimeligvis i lang Tid været 
dødt og som Følge deraf er de nævnte Forandringer ind- 
traadt. 

I Prøven fra Station 295 fandtes ogsaa Skaller af 
andre Thalamophorer. saaledes 2 Exemplarer af Haploph- 
ragmium latidorsatum og 1 af Biloculina laevis imdkittede 
i Ydervæggen af en Crithionina abyssorum. 

Goös beskriver fra Vestkysten af Centralamerika*) en 
nærstaaende Form, OC. rugosa, der adskiller sig fra C. 
abyssorum ved sin rynkede Overflade og uregelmæssige 
Form. 


Biloculina laevis Defrance. 
(Fig. 15—16). 
Pyrgo laevis Defr., 1824, Diet. Sc. Nat. 32, p. 278. 
— De Blainville, 1825, Manuel de Malacologie, 
p. 482, pl. LXIT bis. fig. 2. 

Biloc. amphiconica var. platystomå- Reuss, 1867, Steinsaltz- 
ablag. —Wieliezka. Wien. Ak. Sitz. Ber. 
dop oep lene: 

» -ringens Brady, 1884, Chall. Rep. 9. p. 137. 
» -depressa , = - Så det) 
- 146, 


Slaevis EG == ig - pe. 
fig. 14. (2). 


Sarsi Schlumberger, 1891, Biloc. grands fonds, Mem. 


Soe. Zool. France 4, p. 166 pl. IX. fig. 
55—59. 

» -laevis Goös, A., 1892, Artic. and Scand. Forami- 
nifera, K. Sv. Vet. Acad. Handl. Bd. 25 


No. 9. p. 119, pl. XXIV. fig. 914—918. 

Der synes at være forskjellige Meninger, om hvilken 
Art -eller hvilke Arter det er, har en saa kolossal 
Udaredelse over Nordhavets Dybder, som Schmelck angiver 
i sin Afhandling om Haybundens Afleiringer. 

Baade Brady og Schlumberger har havt en Prøve af 
Biloculinaer fra det norske Nordhav til Undersøgelse. Den 
første henfører Størsteparten af disse til B. Ringens og 
en Del til B. Depressa. Schlumberger har blot fundet I 
Art, hvilken han benævner B. Narsi. Goés TASTE 
Materiale fra de store Havdyb ved Spidsbergen blot seet 
1 Art, B. laevis?. > 

Brady . og Goös er af den Anskuelse, at den fossile 
Art Pyrgo laevis Defrance er identisk med en nu paa de 
store Havdyb forekommende Form. 

De væsentligste Invendinger mod denne Anskuelse 


Som 


har 


synes mig at være: 

Goés, 1896, The Foramlnifera, Rep. Dredg. Op. Albatross, 
XX. Bull. Mus. Comp. Zool. Harv. Coll. Vol. XXIX No, 1, 
P. 24, Pl. IT, Fig. 3—4. 


Jeg forbigaar her nogle andre Arter, som Goös opfører fra 


Havet ved Spidsbérgen, nemlig B. depressa, abyssorum og 
arctica, dels fordi de let lader sig adskille fra B. laevis, dels 


fordi de ifølge Goös findes paa et mindre Dyb end denne Art. 





tured surfaces of the wall are gray, and the interior. gra- 
nular mass black. The protoplasm in these lumps has 
probably long been dead, and the above changes have 
taken place in consequence. 

In the sample from Station 295, there were also 
shells of other Thalamophora e. g. 2 specimens of Haploph- 
ragmium latidorsatum and I Biloculina laevis, embedded in 
the outer waull of a Crithionmina abyssorum. 

Goös from the west coast of Central 
America", a nearly allied form, O. rugosa, which differs 


describes, 


from C. abyssorum in its wrinkled surface and irregular 
form. 
Biloculina laevis Defrance. 
(Fig. 15—16.) 
Pyrgo laevis Defr., 1824, Dict. Sc. Nat. 32, p. 273. 


å — De Blainville, 1825, Manuel de Malacologie, 
p. 482, pl. LXIT bis. fig. 2. 


Biloc. amphiconica var. platystoma Reuss. 1867, Steinsaltz- 
ablag. Wieliczka. Wien. Ak. Sitz. Ber. 
Bn OM føk 10 vie 8 

ringens Brady, 1884, Chall. Rep, 9. pr. 137. 

depressa = 7 - å sal) 

lnevis 4 — E dg SG pl 
fig. 14. (2). 

Sarsi Schlumberger, 1891, Biloe. grands fonds, Mem. 
Soe. Zool. France 4, p. 166 pl. IX. fig. 
d55—59. 

laevis Goös, A., 1892, Aretie. and Scand. Forami- 
fera, K. Sv. Vet. Acad. Handl. Bd. %5. 
Nope pe KTIV ne OOS! 

There scems to be a difference of opinion as to 


which species it is that have such an exceedingly wide 
distribution in the North Sea depths as Schmelek states 
in his treatise on the ccean bed deposits. 

Booth Brady and Schlumberger have had a sample 
of Biloculina from the Norwegian North Atlantic, for the 
purpose of investigation. Brady refers the greater number 
of these to B. ringens, and a few to P. depressa. Schlum- 
berder has only found one Species. which he calls B. 
Sars. Goés has only I species, B. laevis?, in his 
collection trom the great ocean-depth at Spitzbergen. 

Brady and Goés are of opinion that the fossil species, 
Pyrgo laevis Defrance, is identical with a form now occur- 


seen 


ring in the great ocean depths. 
The chief objections to this view seem to me to be: 


1 — Goés, 1806, The Foraminifera, Rep. Dredg. Op. Albatross XX. 
Bull. Mus. Comp. Zool. Harv. Coll. Vol. XXIX, No. 1. p-. 
24, Pl.-1I. tigs. 3—4. 

?> I here pass over some other species, which Goés mentions 
from the sea near Spitzbergen, viz. B. depressa, abyssorum 
and arctica, partly because they are easily distinguished from 
B. laevis, partly because, according to Goés, they are found 
at a depth that is not so great as that at which the latter 


species is found. 


I.  Pyrgo laevis adskiller sig fra den ovennævnte 
recente Art ved en noget mere hvælvet Form. 
Aflei- 


ringer ved Paris, hvilke rimeligvis er dannede pua forholds- 


II. Pyrgo laevis er blot fundet i de tertiære 


vis grundt Vand. 
Hertil skal jeg bemærke folgende: Schlumberger har 


som bekjendt paavist, at der inden de enkelte Arter af 


Biloculiner findes en A-form og en B-form, der væsentlig 
adskiller sig fra hinanden ved de indre Kammeres Anordning. 
Af de mere end 100 Expl. af Biloculmer fra det norske Nord- 
hav, gjennem hvilke jeg har gjort Snit for at kunne se deres 
indre Bygning, har jeg væsentlig rundet A-formen ng sje!d- 
nere B formen. Denne sidste adskiller sig fra A-formen 
ialmindelighed ogsaa ved enkelte ydre Kjendetegn. nemlig 
ved en noget betydeligere Størelse, mere hvælvede seg- 
menter og mindre stærkt fremtrædende Kjøl, egenskaber, 
som denne B-form har tilfælles med Pyrzo laevis. Dog 
skal det bemærkes, at Pyrgo laevis ogsaa synes at have 
Paa den 
Side er der en anden fossil Art Biloculima amphiconiea 


mere hvælvede Segmenter end B-formen. anden 
Reuss, fundet i de tertiære Afleiringer ved Wien, der saa 
afgjort ligner A-formen fra det norske Nordhav, at der 
her ikke længer kan være Tale om, at skjelne mellem 
fossile og Arter. 

france fundet B-formen og 
samme Art, der altsan endnu lever paa de store Dyb i de 


Rimeligvis har saaledes De- 


A-formen af en og 


recente 
Reuss 


arktiske Have. 


Schlumbergers B. Sarsi og Goés's B. laevis kan paa 
ingensomhelst Maade skilnes fra hinanden, hvad disse For- 
fatteres Afbildninger og Beskrivelser godtgjør. Af de tid- 
ligere fremførte Grunde mener jeg, at man er berettiget 
til at i Norhavet fundne Form Biloculma 
laevis. 

De 
emplarer 
hvis de 


benævne den 
af Brady i det nordlige Atlanteøhav fundne Ex- 
af B. laevis synes at være meget abnormt dan- 
Art. 
Nordhav, 


nere, overhovedet kan henføres til denne 


Blandt alle de Biloculiner 
som jeg har havt til Undersøgelse, har jeg ikke fundet et 


fra det norske 


eneste Exempiar, der endog tilnærmelsesvis ligner de af 


Brady afbildede Exemplarer af B. laevis De er ogsaa 


alle dannede efter en ganske anden Formtypus end Bra- 
dys Exemplarer. Hos disse sidste kan man ifølge Brady 
tydelig skjelne mellem 2 ligeløbende Kjøle. idet de 2 sid- 
ste Segmenters Bremmer er frie. Hos Nordhavsexpedi- 


tionens ligesom ogsaa hos Goés's Exemplarer er altid? det 


sidste Segments Rand voxet udover den yderste Rand af 


det næstsidste Segment, saaledes at denne er fuldstændig 
Kort sagt, Bradys Exemplarer er 2-kjolede, medens 
Pyrgo laevis synes 


skjult. 
de i Nordhavet fundne er 1-kjølede 
ogsaa at være 1-kjølet, hvad Blainvilles Tegning ikke alde- 
les tydelig viser, ialfald synes det næst sidste Segments 
Rand at være dækket af det sidste Segment. Hvad der 
paa Tegningen synes at danne en Kjøl No. 2, er rimelig- 


1 — Paa fig. 915 hos Coés kan det ikke bestemt afgjøres om der 


her ikke foreligger et 2-kjølet Exemplar. En Slibning er her 


nødvendig. 


[.  Pyrgo laevis differs from the above mentioned 
recent species in having a more vaulted shape. 

II. — Pyrgo only found in the tertiary 
deposits near Paris, which have probably been formed m 


laevis is 


comparatively shallow water. 

To this I will add that Seblumberger, as 18 well 
known, has shown that in the different species of Bilocu- 
lina, there is an A-form and B-form, which differ from one 
another prineipally in the arrangement of the inner eham- 
bers. Out of the 100 or more Biloeulina specimens from 
the Norwegian North Atlantic of which I have made sections to 
enable me to see their internal structure. I have princi- 
paliy found the A-form, and less frequently the B-form. 
The latter also generally differs from the A-form in cer- 
tain external distinguishing features, more especially in 
tis somewhat larger size, its more vaulted segments, and 
its less strongly marked keel, features which this B-form 
has in common with Pyrgo laevis. I must, however, be 
observed that Pyrgo laevis also seems so have more vaul- 
ted segments than the B-form. On the other hand. another 
fossil specis, Biloeulina Amphiconica Reuss, was found in 
the Tertiary deposits at Vienna, bearing such a strong 
resemblance North 
Atlantic, that there can be no longer any question here of 
destinguishing between fossil and recent species. It is 
thus probable that Defrance has found the B-form and 
Reuss the A-form of the same species, which thus still 


lives at great depths in the Arctic Ocean. 


to the A-form from the Norwegian 


Schiumberger's B. Sarsi and Goés's B. laevis can in 
no way be distinguished from one another, a fact which 
is proved by the illustrations and deseriptions of the 
above-named writers. For reasons already given, I consi- 
der it justifiable to designate the form found in the North 
Sea, Biloculina laevis. 

The specimens of B. laevis found by Brady in the 
North Atlantic, seem to be of a very abnormal formation, 
if indeed they can be placed in this species at all. Among 


all the Biloculina from the Norwegian North Atlan- 
tie, which I have had for investigation, I have not 
found a single specimen which resembles even approxima- 


tely the specimens of B. laevis figured by Brady. They 
are also all formed after an altogether different type form 
to that of Brady's specimens. In the latter according to 
Brady, it is easy to distinguish between the two parallel 
keels, the rims of the last two segments being free. In 
the North Atlantic Expedition, and also im Goéös's, the 
margin of the last scement has always" grown out over 
the extreme margin of the penultimate segment, so as to 
hide it completely. In short, Brady's specinens have 2 
those found the North Atlantic have 1 keel. 
Pyrgo laevis also seems to have 1 keel, a eireumstance 


keels, while 
which is not shown at all elearly im Blainville's drawing. 
At any rate. the margin of the penultimate segment seems 


to be covered by the last segment. What appears mm the 


1 In Goös's fig. 915 it cannot be eertainly determined whether 


the double-keeled. A 


section is required here. 


specimen represented may not be 


vis blot Afslutningen af det sidste Segments ombøiede 


Rand. 


Bigenerina Sarsi n. sp. 
Fig. 5! 
Af Sand; mere eller mindre sammentrykt, tunge- 


formet eller næsten aflangt triangulær, Spiralen 4 —6-kamret, 
Aabningen som hos Textularia; skiddengraa. 

Som bekjendt er der inden Slægten Biloculina paa- 
vist Tilstedeværelsen af en A-form og en B-form, der til- 
sammen danner ea Art. Der findes ogsaa inden Bigenerina 
Sarsi 2 konstante Former, der har saa mange Fgenskaber 
fælles, at de knapt kan karakteriseres som 2 særegne 
Arter, desuden frembyder de 1 sin indre Bygning megen 
Lighed med den Dannelsesmaade, der ligger til Grund for 
de saakaldte A- og B-former hos Biloculina. 

A-formen begynder med et forholdsvis stort Embryo- 
nalkammer. der har en Vidde af 0.06 mm. De fire føl- 
gende Kamre tiltager raskt i Størrelse og afslutter Spira- 
len, hvorpaa den biseriske Bygningsmaade begynder med 
smale og aflange Kamre, der efterhaanden voxer betyde- 
ligt i Vidde, men derimod forholdsvis ubetydeligt i Længde. 
0.52 mm. Station 192. 

B-formen har et meget mindre Embryonalkammer 
eud A-formen. Det har nemlig blot en Vidde af 0.024. 
Spiralen dannes af 5—6 Kamre, der er forholdsvis lige- 
De følgende 
Kamre tiltager langsomt saavel i Vidde som i Længde. 


saa ubetydelige som det første Kammer. 


De er meget talrigere end hos A-formen, hvorfor ogsaa 
B-formen opnaar en langt betydeligere Størrelse end A- 
Station 255. 


formen. 0.92 mm. 


Lagena fucida Will. 

Af denne Art fandtes et typisk 
prøven fra Station 192. 
riale fra den norske Kyst. som Cand. Nordgaard sendte 
mig, fundet et par Exemplarer af en Varietet, hvilken jeg 
i Bergens Museums Aarbog for iaar? har beskrevet under 
Betegnelsen Lagena Nordgaardi nov. var. 
plarer er næsten kugleformede, medens Exemplaret fra 


Exemplar i Bund- 


Tidligere har jeg i noget Mate- 


Disse Exem- 


Nordhavsexpeditionen er aflangt og fladtrykt paa Niderne. 
Alle disse Exemplarer viser den karakteristiske Hestesko- 
formede Fortykkelse paa begge Sider af Kjølen. Denne 
Fortykkelse er meget lidet ophøiet og deri samt i Mund- 


aabningens Form og Beliggenhed adskiller disse Exem- 


plører sig fra Lagena fasciata Ege. (Reuss, 1862, Die 
Foraminiferen-Familie der Lagenideen, Sitz. Ber. Akad. 
Wiss. Wien. Bd XLEVI, 1 Abt: p. 323, PL 2) fig. 24). 


Thalamophorernes geografiske Udbredelse. 
Søger man at fax et Overblik over Thalamophorernes 


Forekomst over alle de af Norhavsexpeditionen undersøgte 


) Report on Norwegian marine investigations. 
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drawing to be a second keel is probably only the termina- 
tion of the backward-curved margin of the last segment 


Bigenerina Sarsi n. sp. 
Figs. 5—6. 

Of Sand; more or less compressed, lingulate or 
almost an acute-angled triangle, the spirial 4--6-chambered, 
opening as in Textularia; of a dirty gray colour. 

The presence of an A-form and a B-form, as is 
well known, has been demonstrated in Biloculina, the two 
forms making one species. In Bigenerina Sarsi there are 
2 constant forms, which have so many characters in com- 
mon, that they can scarcely be defined as 2 different spe- 
eies.  Moreover, in their internal structure. they exhibit 
a great resemblance to the mode of development which is 
the foundation of the so-ealled Å and B forms in Bilo- 
culina. 

The A-form begins with a comparatively. large em- 
The 4 sue- 


ceeding chambers inerease rapidly in size and terminate 


bryonal chamber, with a width of 0.06 mm. 


the spiral, wbereupon the bi-serial mode of structure be- 


gins with narrow, oblong chambers, which gradually 
grow to a considerable widt. but, on the otber hand, are 
Station 192. på 

The B-form has åa much smaller embryonal chamber 
The 
spiral is formed of 5 or G chambers, which are relatively 
as the first. 


erease slowly both in width and length. 


of no great length. 0.52 mm. 


than the A-form, having a width of only 0.024 mm. 
as small The next suceeding chambers in- 
They are much 
more numerous than in the A-form, so that the B-form 
attains to a far larger size than the A-form — 0.92 mm. 
Station 255. 


Lagena lucida Will. 

Å typical specimen of this species was found in the 
bottomsample from Station 192. I had previously found, 
among some specimens from the Norwegian coast, sent 
me by Mr. Nordgaard, a few specimens of a variety 
which I have described in the Bergen Museum Year-book 
for 18991 under the name Lagenv Nordgaardi, nov. var. 
These specimens are almost spherical, while the specimen 
from the North Atlantic Expedition is oblong and com- 
pressed at the sides. All these specimens show the cha- 
racteristic horse-shoe-shaped thickening on both sides of 
the keel. To- 


gether with the shape and position of the opening. it 


This thickening is of no great elevation. 


separates these specimens from Lagena fasciata Exg. (Reus, 
1862, Die Foraminiferen-Familie der Lagenideen. Sitz. 
Ber. Akad. Wiss. Wien. Vol. XLVI, 1 Abt. p. 3823, PI. 
2, fig. 24. 


The Geographic Distribution of the Thalamophora. 
In taking å survey of the occurrence of Thalamophora 
in all the ocean-deptlhs investigated by the Norh Atlantic 


1 Report on Norwegian marine investigations. 


Havdyb, lader der sig i det store og hele adskille 3 for- 
skjellige Udbredelsescentrer, nemlig: 

A. Det sydlige graa Ler, der omfattet Fjordene og 
Bankerne langs Norges Kyst omtrent til 199 Ø, L. samt 
det graa ler ved Island og Jan Mayen. 


B. Det nordlige graa Ler, hvortil hører Fjordene 
og Bankerne langs Norges Kyst østenfor 19" Ø. L., ved 
Beeren BEiland og Spidsbergen samt Rhabdamminaleret. 


C. Det brune Ler, der deles i det egentlige Bilocu- 
linler samt Overgangsleret. 
Specielt adskiller Biloculinaleret sig fra det graa Ler 
i den Grad, at af de Arter, der er fundne paa den første 
Lersort er blot ca. %/3 fælles for begge. Af disse */; af 
Arter, der er fælles, har mange egentlig blot bjemme paa 
den ene Lersort og er blot enkeltvis fundne paa den anden. 
Sognefjorden danner sammen med de øvrige dybe 
Fjorde i det vestlige Norge et eget Distrikt, hvis Fauna 
karakteriseres ved Forekomsten af enkelte større, mere iøine- 
faldende Former som Saceammina sphaerita, Batysiphon 
filiformis, Rhabdammina abyssorum og dens Følgesvend 
endvidere 
Nogle 
Thalamophorer synes her 
bredelse mod Nord. Disse 
siphon filiformis, Gordiaminna charoides og Aschemonella 


Pholosina  bulla, Stortosphaera albida og Hype- 


rammina ramosa. af 'de 1 Sognefjorden fundne 
at have Grændsen for sin Ud- 


er: Stortosphaera albida, Bathy- 


catenata. 

Sacsammina spharica forekommer i saadan Mængde 
paa de store Dyb i enkelte af de vestlandske Fjorde, at 
man kunde være fristet til at kalde det Mudder, hvori 
denne Dyreart lever, Saccamminamudder i Modsætning til 
det graa Ler paa Kystbankerne. Imidlertid synes dette 
Forhold ikke at være Tilfældet med Sognefjorden, da den 
eneste Prøve fra Skrabningerne i denne Fjord indeholder 
forholdsvis faa Exemplarer af Saccammina sphaerica, men 
derimod særdeles mange af Rhabdammina abyssorum. Dog 
kan Sognefjordens Mudder ikke kaldes Rhabdammina- 
mudder, da det savner den graagrønne Kulør, som er ei- 
endommeligt for denne Lersort. 

Det graa Ler langs Norges Kyst er med Undtagelse 
af den østlige Del rigt paa Thalamophorer, idet der her 
er fundet næsten Halvdelen af alle fra Norhavsexpeditionens 
materiale opførte Arter. De undersøgte Bundprøyer er 
tagne paa ca. 100—400 Favnes Dyb, hvilket er Grunden 
til at enkelte Arter, der har hjemme paa ganske grundt 
De al- 


mindeligst forekommende Arter er: Uvigerina pygmaea og 


Vand f. Ex. Rotalia beceari, ikke er komne med. 


angulosa, Truneatulina lobatula og refulgens, Nonionina 
umbilicatula og scapha, Lagena marginata, Pullenia sphae- 
roides, Quinqueloeculina seminulum, Globigerina bulloides, 
Bolivina dilatata, Bulimina elipsoides og marginata, samt 
Cassidulina laevigata!. Uvigerina pygmaea er især talrig 
tilstede paa de sydligere Dele af det graa Ler, saa man 

1 — Disse Arter findes oftest i mange Exemplarer i hver af de 

i Tabellen angivne Bundprøver. . 


av 
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Expedition we find, in all, 3 different centres of distri- 
bution viz: 

the 
fjords and banks along the Norwegian coast, about as fir 


A. The southern gray clay, which includes 
as to 19 E. Long., and the gray clay near Iceland and 
Jan Mayen Island. 

B. The northern gray clay, to which the fjords and 
banks along the Norwegian coast east of 19 FE. Long. 
near Bear Island and Spitzbergen belong, amd the Rhab- 
dammina Olay. 

C. The brown elay, which is divided into the Bilo- 
eulina Clay, proper, aud the Transition Clay. 

The Biloeulina Clay, in particular differs to su:h an 
extent from the gray clay that of the species found in the 
Of 


many have their home only on tbe one kind of 


firstnamed clay, only about */s are common to both. 
these ”/s 
clay, and are found very rarely on the other. 

Sognefjord, together with the other deep fjords of 
Western Norway, forms a special district, whose fauna is 
characterised by the oceurence of a few larger, more con- 
spicuous forms. such as Saccammina sphæriea. Bathysiphon 
filiformis, Rhabdammina abyssorum and its companion, 
Tholosina bulla, Stortosphæra albida and Hyperammina 
ramosa. Some of the Thalamophora found in the Sogne- 
fjord appear to have the northern limit for their distribu- 
tion in this fjord. "These are Stortosphæra albida, Baty- 
siphon filiformis, Gordiammina charoides and Aschemonella 
catenata. 

Saccammina sphærica oceurs in such numbers in the 
great depths of some of the fjords of the west coast, that 
one is tempted to call the mud in which this species of 
animal lives — Saccammina mud, as opposed to the gray 
clay on the coast banks. This, however, dees not seem to 
be the case in the Sognefjord, 


dredgings in this fjord contained comparatively few speci- 


as the one sample from 


mens of Saccammina sphærica, but, on the other hand, 
The mud of the 
Sognefjord, however, cannot be called Rhabdammina mud, 


very many of Rhabdammina abyssorum. 


as the gray-green colour peculiar to this kind of elay, is 
absent. 

The gray elay along the coast of Norway, with the 
exception ot the eastern part, is rich in Thalamophora, 
almost half of the species mentioned from the North At- 
lantie Expedition collection having been found there. The 
bottom-samples examined were taken at a dept of from 
about 100 to 400 fathoms, which accounts for the fact 
that certain species, which have their homes in quite shallow 
water — e. g. Rotalia beecari — are not among them. 
The 


pygmæa and augulosa, Truncatulina lobatula and refulgens, 


species most commonly oceurring are Uvigerina 


Nonionina umbilicatula and seapha, Lagena marginata, 


Pullenia spheroides, Quinqueloculina seminulum, Globige- 
rina bulloides, Bolivina dilatata, Bulimina elipsoides and 
marginata, and Cassidulina laevigata!. Uvigerina pygmæa 





Numerous specimens of these species will generally be found 


in each of the bottoms-samples given in the table. 


kunne have Grund til at kalde denne Strækning Uvigeri- 
naler, især da denne Art her opnaar en betydelig Stør- 


relse, medens den paa de nordlige og østlige Dele oftest 


er forholdsvis sjelden og degeneret. 


Det eraa Ler ved Jan Mayen og Island synes i det 
hele at 
At en Art mangler snart her snart der 


store og have samme Karakter som Leret ved 
Norges Kyst. 
beror vel oftest paa en Tilfældighed og berettiger saaledes 
ikke til at drage faste Slutninger med Hensyn til Arter- 
nes Udbredelse. Mange Thalamophorer er jo meget spar- 
somt repræsenteret paa de enkelte lokaliteter og kan vel 
ogsaa 


ved et Tilfælde oversees ialfald de ubetydelige og 


mindre iøinefaldende Arter. 


Som tidligere bemærket, har jeg delt det graa Ler i 
Det nordlige af disse 
Centrer udmærker sig nemlig ved Forekomsten af nogle 


2 forskjellige Udbredelsescentrer. 


arktiske Former, der enten mangler eller ialfald optræder 
langt sparsommere paa det OQmraade, der hører til det 
sydlige Centrum. 


Som saadanne kan nærnes: Astrorhiza 


erassatina, Lagena apieulata, Pulvinulina Karstenii, 
Paa den anden Side er 
endel sydlige Arter. der inden det nordlige Centrums om- 
raade enten aldeles mangler eller ialfald forekommer me- 
Ex. 


Bulimina marginata, Uvigerina pygmaea og angulosa, Oper- 


or 
o te) 


Globigerina  pacbyderma. der 


get sparsomt og uden at opnaa sin fulde Størrelse. f. 


culina ammonoides.  Forøvrigt synes Talamophorfaunaen 


over hele det graa Ler at være meget ensformig. 

Rhabdamminaleret. — Hvad der især karakteriserer 
denne Lersort er foruden dens graagrønne Kulør tillige 
dens Overflod paa Exemplarer af Rhabdammina abysso- 
rum. Af de hyppigst forekommende Thalamophorer kan 
nævnes: Truncatu- 
lina lobatula og refulgens, Pulvinulina Karstenii, Nonionina 


umbilieatula, Quinqueloculina 


Tholosina bulla, Cassidulina laevigata, 


tricarinata. 
Forresten synes de enkelte Arter ialmindelighed at fore- 
komme meget spredt og 1 ringe Antal paa hver Lokalitet. 
Slægterne Lagena og Biloculiua, der ellers ialmindelighed 


seminulum og 


er godt representeret, udmærker sig her ved sin Fattigdom 
paa Arter og Exemplarer. 

Globigerina bulloides, pachyderma samt talrige Over- 
gangsformer mellem disse to Arter er almindelige over 
hele det graa Ler. Paa den sydlige Del af Omraadet., 
specielt langs den norske Kyst synes de fleste Exemplarer 
at høre til Gl. bulloides og de nævnte Overgangsformer, 
medens Gl. pachyderma især er almindelig paa Rhabdam- 
minaleret og ved Spidsbergen. 


Overgangsleret er overordentligt rigt paa Thalamo- 
phorer.  NSpecielt har jeg i en enkelt Bundprøve (fra Sta- 
tion 192) fundet en usædvanlig Mængde Arter, nemlig 
over Halvparten af samtlige i Nordhavsexpeditionens Ma- 
teriale forekommende Arter. Grunden til dette rige Dyre- 
liv er vel den, at saavel de paa det grundere Vand som 
de paa Havets Dybder levende Dyreformer her blander 
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is present in particularly large number in the southern 
portion of the gray elay, so that one might be tempted to 
call this region Uvigerima Clay, especially as that species 
here attains å considerable size, while in the northern and 
eastern parts it is often comparatively rare and degenerated. 

The gray elay near Jan Mayen Island and Iceland, 
on the whole, to have the same character as the 
clay on the Norwegian coast. 


seems, 
That a species is absent 
now in one place, now in another, must generally be due 
to chance, and therefore does not justify the drawing of 
decided conelusion with regard to the distribution of the 
Many ”Thalamophora, indeed. re very poorly 
represented in certain localities, and may even happen to 


Species. 


be overlooked, at any rate smaller and less conspicuous 
speeles. 

As previously mentioned, I have divided the gray 
clay into 2 The more 
northerly of these two centresis characterised by the oceur- 


different centres of distribution. 


rence of some arctic forms, which are either absent, or at 
any rate appear far less frequently, in the region belon- 
ging to the southern centre. Among these may be named 
Astrorhiza erassatina, Lagena apieulata, Pulvinulina Kar- 
On the other hand 
there are some southern species which are either altogether 
the field of the or at avy 
vere scarce, and do not attain to their full size. 


stenit and Globigerma pachyderma. 


absent from northern centre, 


rate are 
e. &. Bulimina marginata, Uvigerina pygmæa and augulosa, 
Opereulina the 


seems to be very homo- 


ammonoides. — Moreover, Thalamophora 
fauna throughout the gray clav, 
vEenNeous. 

The Rhabdammina Clay. That whieh, in uddition 
to its gray green colour, especially characterises this kind 
of clay, is its superabundanee of specimens of Rhabdammina 
abyssorum. Among the Thalamophora most fregently oc- 
curring, we may mame Tholosina bulla. Cassidulima laevi- 
gata, Truncatulina lobatula and refulgens, Pulvinulina Kar- 
stent, Nonionina umbilieatula, Quinqueloeulina seminulum 


and tricarinata. The different species appear generally 
to be very scarce, and in small numbers at each locality. 
The genera Lagena and Biloeulina, which are elsewhere 
well represented, are here characterised by their poverty 
of species and specimens. 

Globigerina  bulloides, pachyderma, and numerous 
transition forms between these two species are general 
In the southern portion of the 
region, especially along the Norwegian coast, most of the 
specimens seem to belong to Gl. bulloides and the above- 
mentioned transition forms, while Gl. pacbyderma is espe- 
cially common in the Rhabdammina Clay and off Spitz- 
bergen. 

The transition elay is 
mophora. In oue sample (from Station 192), I have found 


throughout the gray clay. 


exceedingly rich in Thala- 


more than 
half the species oceurring in the North Atlantic Expedi- 
tion collection. for this luxuriant animal life 
is probably that the animal forms, both in the shallower 
water, and in the oceean depths, mingle here, and find the 


an unusual number of species, that is to say, 


The reason 


Foruden de i 
Bundprøverne fra det graa Ler og fra Biloeulinaleret ob- 
serverede Arter, er her fundet enkelte sydlige Former som 


sig og finder gunstige existensbetingelser. 


Ophthalmidium tumidulum, Thurammina papillata, Trocham- 
mina squamata, Åmmodiseus tenuis, Textularia Williamsoni, 
Nodosaria mueronata, Vaginulina costata og linearis. Pa- 
tellina corrugata, Triloeulina trigonuta, Quinqueloculina 
angulata, Lagena curvilineata, alveolata, Planorbulina me- 
diterranea, Pulvinulina coneentrica, Discorbina rosacea. 
Biloeulinaleret er saa udtømmende behandlet af 
Sehmelek, at jeg her væsentlig blot behøver at henvise til 
hans Afhandling. Her skal blot nævnes de paa Biloeulina- 
leret og Overgangsleret almindeligst forekommende Arter. 
Som saadanne kan nævnes Biloeulina laevis, Globigerina 
bulloides og pachyderma, Haplopbragmium latidorsatum, 
Trueatulina Willersdorfi, Rotalia orbicularis samt Lagena 
apieulata. Det brune Ler synes at have en meget ens- 
formig Fauna. 
des paa den nordlige Del af denne Lersort, men forøvrigt 


Vistnok er der endel Arter, der ikke fin- 


er der meget liden Forskjel inden dens enkelte Dele. 
Overgangsleret adskiller sig væsentlig fra Biloculinleret 
ved Forekomsten af Arter, der egentlig har hjemme paa 
forholdsvis grundt Vand. Den østlige Del af det brune 
Ler har ingen særegen Fauna. Dog er her Rhabdammina 
abyssorum fundet enkeltvis paa nogle faa Stationer. i 


Biloculina laevis findes over hele denne Area *, men 
er aldrig meget talrig paa hver enkelt Lokalitet, medens 
de forskjellige Globigerina Arter altid er tilstede 1 stor 
Mængde. Hovedmassen dannes af Globigerina pachyderma, 
der forekommer 1 store, smukke Exemplarer, medens Glob. 
bulloides og Overgangsformerne, hvilke ogsaa er meget 
talrige, synes at være smaa og lidet udviklede. 


Fra de store Havdyb og ind mod Kysterne aftager 
Globigerinaerne jevnt i Antal, indtil de nær land og inde 


i fjordene omtrent er forsvundne. 


1 Det brune Ler i det hele taget. 


conditions of existence favorable. In addition to the spe- 
cies from the gray elay and from the Biloculina Clay, 
observed in the samples, å few southern forms are found 
such as, Opthalmidium tumidulum, Thurammina papillata 
Trochammina squamata, Ammodistus tenuis, Textularia 
Williamsoni, Nodosaria mueronata, Vaginulina costata and 
linearis, Patellina corrugata, Triloeulina trigonula, Quinque- 
loeulina angulata, Lagena eurvilineata, alveolata, Planor- 
bulina eoncentrica, Discorbina rosacea. 

The Biloeulira Clay has been so exhaustively treated 
of by Schmelek, that I need really only refer the reader 
to his paper. I will only name the most generally oceur- 
ring species in the Biloeulina Clay and the Transition 
Clay. Among these may be named Biloeulina laevis, Glo- 
bigerina bulloides and pachyderma, Haplophragmium lati- 
dorsatum, Truneatulina Wiillersdorfi, Rotalia orbicularis 
The brown clay appears to have 
It is true, there are åa few 


and Lagena apiculata. 
a very homogeneous fauna. 
species which are not found in the northern portion of 
this kind of clay, but beyond that, there is very little dif- 
The Transition Clay 
differs prineipally from the Biloeulina elay in the oceur- 


ferenee between its separate parts. 


rence of species which really inhabit comparatively shallow 
water. The eastern part of the brown clay has no spe- 
cial fauna, but the Rhabdammina abyssorum is found occa- 
sionally at a few stations. 

Biloculina laevis is found over the whole of this 
area I, but is never very numerous in any one locality, 
while the various Globigerina species are present in great 
The bulk of them is made up of Globigerina 
pachyderma, of which large and beautiful specimens are 
found, while Glob. bulloides and the trasition forms, which 
are also very numerous, seem to be small and not greatly 
developed. 


numbers. 


From the great depths of ocean and in towards the 
coast the Globigerina deerease in number, until they 
almost disappear near the shore and in the fjords. 


1 The brown clay generally. 
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Forklaringen til planchen. Description of the plate. 


Crithionina abyssorum n. sp. I Fig. 


Bigenerina Sarsi n. sp. B-form. 
— * - , A-form. | = 
Globigerina sp., station 317, I Expl. 
Lagena sulcata var. a. ovale pol. b. aborale pol. 
Lagena sulcata var. 
a s — (abnorm). 


12—14. Triloculina valvular:s. 


15. Biloculina laevis, B-form. 
16. a »  A-form. 
Ii Polymorphina sp.; station 192. 


18—19. Vaginulina costata. 
20. Nodosaria pauperata. 


21 Lagena sp. 








1. Kiær, Thalarmophora. 


Norske Nordhars Expeditton. ' Tab. 1. 








Anst. Julius Klinkhardt, Leipzig 


H Kiær, del 





Trykteil og Rettelser. 

Paz. 1, Linie 11 fra oven tilføi: Se Prof. Mohns Kart over Nordhavets Dybder (H. Mohn, Nord- 
havets Dybder, Temperatur og Strømninger, 1887. Den norske 
Nordhavsexpedition). 


E l, » 16—19 fra oven staar:  Spidsbergen, Jan Mayen, Island, Færøerne, læs: ved Spidsbergen, 
ved o. s. vw 
- Sv 21 - neden ,, : Udaredelse, læs: Udbredelse. 
E OR 54 - oven » : Atlanteøhav, læs: Atlanterhav. 
LB 7 - neden ,. : Exsemplarer, læs: Exemplarer (0.3 mm). 
leg 9 - * » : Klumpees, læs: Klumpens. 
ei TE 17 - oven , : Chrithionina, læs: Orithionina. 


Pag. 1. line 11 from the top, add: .Look: Chart of the Depths of the Northern Ocean (H. Mohn, 
The Northern Ocean, Its Deptbs, Temperature and Cireulation. 
The Norwegian North Atlantic Expedition). 


: TL 15 - for ,,24* read ,34*. 
R 2. » 4 » - bottom - ,umilicatula* read ,umbilicatula*. 
Å ae (7 - top - ,Chrithionina* read ,Orithionina*. 
eh nå 85 = p - ,North Sea* read ,North Atlantic*. 
* OS - - rea dte 
GLE T » - bottom - ,specimens* read ,specimens (0.8 mm). 
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Naar den norske Nordhavsexpeditions ,mollusker* 
først nu kan faa sin afslutning, har dette sin grund i at 
andre gjøremaal saa stærkt har optaget min tid og tvunget 
mig at udsætte fra aar til andet med tilendebringelsen af 
arbeidet. 

Vistnok har samlingerne ligget bestemte og ordnede, 
men til en ny kritisk gjennemgaaelse af især de mindre 
arter, vil ikke længer mine øine gjøre mig fuld tjeneste, 
jeg har derfor formaaet min nevø, konservator James A. 
Grieg, at være min medarbeider i dette afsluttende arbeide. 


Bergen i april 1901. 


Herman Friele. 








That the "Mollusca" of the Norwegian North Atlantic 
Expedition has only now been brought to a conelusion, is 
accounted for by the fact that otber duties have oceupied 
me and obliged me to defer the conelusion of my work 
from year to year. 

The collections, it is true, have long been determined 
and arranged, but my eyes will no longer serve me com- 
pletely for a new critical study of the species, especially 
the smaller ones. I have therefore prevailed on my nephew, 
Curator James A. Grieg, to be my collaborator in this 
coneluding labour. 


Bergen. April, 1901. 


Herman Friele. 





Første bind af Nordhavsexpeditionens mollusker om- 
handler buccinidæ, andet bind slægten bel samt nogle dels 
sjeldnere, dels for videnskaben nye arter. I dette bind 
gives en faunistisk oversigt over samtlige paa expeditionen 
tagne arter med oplysninger om deres horizontale og ver- 
tikale udbredelse. 


Angaaende udbredelsen maa vi gjøre opmærksom paa 
at mange forfattere ikke angiver, hvorvidt de har havt 
levende eller døde exemplarer for sig. Vi er derfor ved 
leiligheder i tvil om den horizontale eller den verti- 
udbredelse er saa nøiagtig som ønskeligt, thi det er 
ikke til dyrlevningernes udbredelse, men til det levende 
dyrs at interessen særlig knytter sig. Flere nordiske arter 
har saaledes vistnok faaet en altfor stor horizontal udbre- 
delse; andre former staar derimod angivet med dybder, 
som neppe kan gjælde levende exemplarer. Naar vi i det 


flere 
kale 


Den norske Nordhavsexpedition: 


HB. Friele & J. A, Grieg. 








The first volume of the Mollusca of the North At- 
lantic Expedition treats of the Buccimidæ, and the second 
volume of the genus Bela, and some species that are either 
rare or new to science. In this volume, å faunistic survey 
is given of all the species taken during the expedition, 
with information respecting their horizontal and vertical 
distribution. 

With regard to the distribution, we must point out 
that many authors do not state whether their specimens 
were living or dead. On several oceasions, therefore, we 
are in doubt as to whether the horizontal or the vertical 
distribution is as exact as could be desired; for it is not 
to the distribution of animal remains, but to that of the 
living animal, that special interest attaches. To several 
Scandinavian species, far too wide a horizontal distribution 
has thus certainly been assigned, while on the other hand, 
other forms are given with depthbs that can scarcely apply 


Mollusca III. 


følgende kommer at omtale en del stationer udenfor den 
norske kyst og fra de større dyb i Grønlandshavet, vil man 
se, at det kan have den største betydning at være stræng 


kritisk i angivelsen af enten man har havt levende eller 
døde skaller for sig. 

Med hensyn til nomenelaturen og synonymien har vi 
for de fleste arters vedkommende indskrænket os til at an- 
arbeide, arten første 


de vigtigere værker, 


gang blev beskrevet 
samt den er omtalt. 
Kun hvor der hersker konfussion angaaende nomenclaturen 


give det hvor 


nogle af hvor 
har vi for nærmere at præcisere vor opfatning leveret en 
udførligere synonymiliste. 

Paa den norske Nordhavsexpedition fandtes: 


Brachiopoda 8 arter 

Pelecypoda. 108 med 9 varieteter. 
Scaphopoda . Syr 

Placophorare OE: 

Gastropoda 92 pi Å 
Nudibranechmata . 22 , 

Pteropoda . . DN Ag 

Cephalopoda . (dr 


Før vi nærmere omhandler de paa expeditionen fundne 
vi omtale nogle stationer, som har særlig inter- 
af sin rigdom paa arter, dels paa 
paa eiendomme- 


arter, vil 
esse, dels paa grund 
grund af forekomster af dyrelevninger 
lige dyb. 

Allerede paa det skandinaviske naturforskermøde 1 
Christiania i 1844 henledede professor Rasch opmærksom- 
heden paa det rige dyreliv paa fiskebankerne udenfor 
Aalesund. O. Sars i ,Bidrag til 
Kundskaben om Dyrelivet paa vore Havbanker*?) nærmere 
redegjort for de dyreformer, som holder til paa bankerne 
udenfor Aalesund og Christiansund. 

Et lignende og endnu rigere dyreliv lykkedes det 
Nordhavsexpeditionen at paavise paa bankerne udenfor det 
nordlige Norge. De rigeste lokaliteter var station 195, 
107 fr., paa banken nord for Senjen, samt station 173 b, 
300 fr. og station 192, 649 fv., vest af Senjen, begge paa 
bankens afheld mod dybet. 


Senere har professor G 











to living specimens. When we come to speak in these 
pages of certain stations off the Norwegian coast and in 
the greater depths of the Greenland Sea, it will be seen 
how great is the importance of åa severely critical statement 
as to whether the specimens mentioned were alive or dead. 

With regard to the nomenelature and synonymy, 
have confined ourselves in the case of most of the species 
to a statement of the work in which the species was first 
described, and of some of the more important works 1n 
which it is mentioned. It is only where there is any con- 
regarding the nomenclature, that we have given å 
fuller list of synonyms in order preeisely to define our view. 

During the Norwegian North Atlantic Expedition, 
there were found 


We 


fusion 


Brachiopoda. . 8 species 

Peleeypoda 108 with 9 varieties. 
Scaphopoda . . Sig 

Placophora NE OE: 

Gastropoda 192 oil å 
Nudibranehiata. 22 06, 

Pteropoda . es 

Cephalopoda. . al 


Before discussing more fully the species found during 
the expedition, we will mention some stations that are of 
special interest, partly on account of their wealth of species, 
partly because of the oceurrence of animal remains at 
unusual depths. 

Ås early as 1844, at the meeting of Scandinavian 
naturalists in Christiania, Professor Rasch drew attention 
to the abundant animal life on the fishing banks off Aale- 
sund. Subsequently Professor G. O. Sars in his ..Bidrag 
til Kundskaben om Dyrelivet paa vore Havbanker*'), gave 
a fuller account of the animal forms frequenting the banks 
off Aalesund and Christiansund. 

The North Atlantic Expedition succeeded in proving 
the existence of a similar, and still more abundant, animal 
life on the banks along the coast of northern Norway. 
The richest loealities were Station 195 (107 fathoms), 
the bank to the north of Senjen, and Stations 173 b (300 
fathoms) and 192 (649 fathoms), west of Senjen, both on 


the slope of the bank, towards deep water. 








| Stat. | Stat. | Stat. 

Arter (Species). 195, |178b, | 192, 

107 fv. 300 fv. 649 fv. 
Neatria gnomon, Jeffr. . . . . 1. | | + 

Terebratulina septentrionalis, Couth. . | + FP 

Waldheimia cranium, Mil. >... | + | + | + 
Anomia ephippium var. squamula . | IF 
Lima loscombii, Sow.. AR 
» subovata, Jeffr.. Je Kr På NR 
EASTON an EE Ø Se 


1) Christiania Vid. Selsk. Forhandl. 1872, p. 73. 








Stat. | Stat. | Stat. 
Arter (Species). 195, |173b,| 192, 
107 fv.|300 fv. 649 fv. 





Pecen umbrujiesvLo FE SST 
tors Ne | | 

, vitreus, Chemn. ERE | 

Pordandiakternuis, Pal ET 

s frigida, Torell . Sø 

Nucula delphinodonta, Migh. & Ad! SÅ 

Areammodulsa Mae | av 


| - == 








1) Christiania Vid. Selsk. Forhandl. 1872, p. 73. 
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St Stat. |: Stat. | Stat. | Stat. | Stat. | Stat. 
Arter (Species). Mek etrelø HEe- Arter (Species). | 195, |173b,| 192, 


I107 fv.1300 fv.1649 fv. | 107 4v.1300 fr. |649 fv. 























Arca pectunculoides, var. septentrionalis GE TF Rissoa cimicoides, Forbes . . . . 0 Sv 
Limopsis minuta, Phil. . . >. SEG 4 SP syngenes, Verr.. Å 
Modiola phaseolina, Phil. . . . . oe Gp jeffreysi, Waller 7 GI Hj 
Dacrydum vitreum, Holb. . . . . .| 4 En + subsoluta, Arad. se G 
Astarte acuticostata, Jeffr. SE punctura, Mont. p AT 
suleaimpdan ost Me Ti eeilandica Mont ; AF 
Montacuta substriata, Mont. TF striata, Adams . | + > 
Koelliella miliaris, Phil. + turgdader EE | AT 
Kellia suborbicularis, Mont. T Cerithium procerum, Jett. $ 
Lasea pumila, S. Wood Tv Lovenella metulda, Lov GN ME STG | TT IT 
Aæxinus flexuosus, I Mont.. FT Cerithiopsis costuluta, Møll 2 GR FE 
emyarius, M. Sars ae Læocochlis granosa, Wood . . . 1 | 4 | 
Jerruginosus, Kr F Acta walleri Jet TG 
Venusjovaia ker Å » eigua, G. 0. Sars . . . . | + + 
Asbjørnsenia striata, Friele | f Hemiaclis ventrosa, Jet. SE F 
Mactra gallina, da Costa FP » gladra, GO. Sars 0 0 + + 
Neæra arctica, M. Sars. | + Parthenia spiralis, Mont. | TG 
» lamellosa, M. Sars. . DÅ Odostomia unidentata, Mont. FLER FG 
Poromya granulata, Nyst & Mer +- auto, Jet. 4 EG F 
Lyonsiella abyssicola, M. Sars ; T sublustris, Friele PE BS] + 
Mya truncata, Lin. . - . . «eV T Eulimella scillæ, Scacchi . . . . «I 4 | 
Dentalium entale, Lin. . . 2 2 2 TF » ventricosa, Forbes. . . . . | TF 
» occidentale, Stimps. . . . «| 7 Fulima mewrva, Ren AN I av 
Cadulus subfusiformis, M. Sars TF n -bilimeata, Ad. SE GF 
Acmæa rubella, Fabr. Se 7 lauræ, Friele un EE | IF 
Pikdium fulvum, Mil... . . >. . | % TF Er Adeorbis fragilis, G. O. Sans SVA 3 
Puncturella noachina, Lin. . EE | Fv å I Admete viridula, Fabr. | - 
Mølleria costulata, Møll. . . . . | AV contabulata, Friele JJ | VF 
Cyclostrema basistriatum, Brug. | q mata Friele | AF 
, rugulosum, Jett. FE Clathurella lnearis, Mont. . NØT 
lævigatum, Jeff. FG Mangila anceps, Bieh. IF T 
, petterseni, Friele . . . . . | 1 AF amøna, G. O. Sars . . . . | TA F. 
areolatum, G. O. Sars Gå sf: nana, Lov. . - - 2-2 ed TF ER 
s millipunctatum, Friele SP packardi, Verr. Å Av 
tiler obrelen sr av TF Bela scalaris, var. abyssicola, role : | 9 
profundum, Friele. FF cancellata var. declivis . > FF 
gnr cinerea, Couth. Ti temiscostata, M. Sars & var. 1illei, | 
Machæroplax lævis, Friele . . . . | Tr | Frede 424 PP NE FF 
obscura Couthi Ga + p bicarinata, Couth.. . - - | + + 
Pilidtum radiatum, M. Sars | G , koreni, Friele . + 
Capulus hungaricus, Lim. . 22 SN T Å Typhlomangilia nivalis, Lov. | GF 
Venimauevigaa dene | TF Spirotropis carimata, Phil. . . . . | EE 
ma Golde FE Volumitra grønlandica, Beck . . sl Met 
Lamellaria latens, Mil.. . . . 2 1 GT Metzgeria alba, Jeff... . > 2 
Marsenina micromphala, Bergh . ET Trophon clathratus, Lin. ++... | EG 
Ampullina smithit, Brown . . . . «1 4 | JJ baruicensisy Jobnstr Er 55 
Amauropsis islandicus. Gmel. . . => FE Asturis rosacea, Gould . . . . . | <E 
Natica affinis, Gmel. . >. DE | q Anachishautev der FE + SE 
Trichotropis borealis, Brod. & Sow.. . | Se Buccinum grønlandicum, var. sericata . | | | av 
GA DET OE EE | . humphreysianum, Benn... += EET) 
Rissoa membranacea, Adams LESE hydrophanum, Hane. +. . . | STG 
Penner. | | ETE Sulen ee IG 


EM 


=== 











Stat. | Stat. | Stat. 
Arter (Species). 19590 rdiby 92: 
107 fv.|300 fv.|649 fv. 
Neptunea islandica, Chemn. ap Ge 
turgdula Jer 
latericea, Møll. & var. lævior . | Lå SEE 
fusiformisøkrod NE ET 
turrita, M. Sars . 1 
. lachesis, Møreh . 4 
Cylcmnauabsbrovn EE ØYSjE 
diseus, Watson . Fi 


























Stat. | Stat. | Stat. 

Arter (Species). 95. 11073b, | 192 

|107 fv. 300 fv. 649 fv. 

I 
Amphisphyra hyalina, Tart. ==. «| 4 

hiemalis, Couth. å Fr ai: 
Scaphander puncto-striatus, Migh. . | TE 
Philine finmarchica, M. Sars 
quadrata, Wood $: SK 
Limacina balea, Møll. 9 
Cleodora quadrata, Lin.. . ++. I 
Cavolinia trispinosa, Les. Gå 





Naar man mindes, at hver station kun er et eneste 
skrabekast, maa station 192 med sine 85 arter, hvoraf 18 
arter er ny for Norges fauna og 10 arter ny for viden- 
skaben, siges at være en ganske mærkelig lokalitet. Sta- 
tion 173 b er ligeledes meget rig (59 arter). Derimod har 
station 195 en forholdsvis fattig fauna om end ogsaa denne 
station havde et rigt dyreliv (43 arter). Dette bekræfter 
forøvrigt, hvad professor Sars i ovennævnte arbeide om 
dyrelivet paa vore havbanker udtaler, at det særlig er af- 
heldet ud mod det store havdyb, som viser et paafaldende 
rigt dyreliv. 


En stor del af de paa station 173 b og station 192 
fundne mollusker var døde skaller og ganske paafaldende 
er 
der havde samlet sig paa disse forholdsvis store dyb. Bund- 
prøyen fra station 192 bestaar ,,væsentlig af uorganiske 
dyrelevninger, sammenkittede ved brunt ler* (Schmelek)*). 
Bunden er med andre ord en skjælbanke. Ikke saa faa 
skalrester har ogsaa et semifossilt udseende. Det er derfor 
ikke saa usandsynligt, at vi her har for os glaciale aflei- 
Efter vor formening foregaar der dog fremdeles 
en stor udskylling af døde skaller fra den ovenliggende, 
grundere del af banken. 

Station 173 b, der havde bjerggrund, gav indtryk af 
at være en mere recent skjælbanke. 

Paa vedføiede kartskitse har vi angivet disse 3 
tioner. 


det at se, bvor mange skaller af grundtvandsformer, 


ninger. 


sta- 


1) Nordhavs-Exp., Kemi, 1882, p. 20. 
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When we recollect that each station is only a single 
cast of the drag-net, it must be said tbat Station 192, with 
its 85 species, of which 18 are new to the Norwegian 
fauna, and 10 new to science, is quite åa remarkably rich 
loeality. Station 173b is also very rich (59 species). 
Station 195, on the other hand, has a comparatively poor 
fauna, although it possessed an abundance of animal life 
(43 species). This moreover confirms Professor Sars's state- 
ment in his above-mentioned work on the animal life on 
the Norwegian ocean banks, that it is especially the slope 
towards the great depths that shows a strikingly abundant 
animal life. 

A large portion of the molluses found at Stations 
173 b and 192 were empty shells, and it is quite remarkable 
how many shells of shallow-water forms had collected in 
these comparatively great depths. The bottom-sample from 
Station 192 consists *mainly of inorganic animal remains, 
cemented together with brown clay (Schmelek)'). In other 
words, the bottom is a shell-bank. Not a few of the 
shell-fragments have also a halffossilised appearance. It 
is therefore not improbable that we have here glacial de- 
posits. It is our opinion, however, that a great washing 
out of empty shells from the upper, shallower part of the 
bank, is still in progress. 

Station 173 b, which had a rocky bottom, gave the 
impression of being åa more recent shell-bank. 

On the accompanying sketeh-map we have indicated 
these three stations. 


1) North Atlantic Expedition; Chemistry, p. 20. 1882. 
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I ,Catalog der auf der norwegisehen Nordmeerexpe- 
dition bei Spitzbergen gefundenen Mollusken**) henleder 
Friele opmærksomheden paa, at der i Ishavet søndenfor 
Spitsbergen findes døde skaller af grundtvandsmollusker 
spredt over de store dyb og senere har den danske Ingolf 
expedition paatrutffet det samme fænomen i havdybet mel- 
lem Jan Mayen og Island. Friele har villet forklare dette 
fænomen ved en istransport, idet skalresterne af isen er 
ført ud paa dybet. Dr. A. S. Jensen, Kjøbenhavn, mener 
derimod i sin afhandling ,Om levninger af Grundtrandsdyr 
paa store Havdyb mellem Jan Mayen og Island**), at ,,der 
i kvartærperioden maa have fundet en sænkning sted, hvis 
maximum ikke kan anslaaes til ringere en henved 8000 
fod (ca. 2500 meter)t. De grundtvandsdyrlevninger man 
der finder skulde altsaa være fossile rester, som er igjen- 
liggende paa sit oprindelige hjemsted. 


Da disse fund har faaet en større betydning ved at 
de muligens kan give oplysning om geologiske forhold, hid- 


1) Jahrb. Deutsch. Mal. Gesellsch., vol. 6, 1879, p. 264. 
*) Vidensk. Meddel., 1900, p. 229. 





In the *Catalog der auf der norwegischen Nordmeer 
expedition bei Spitsbergen gefundenen Mollusken'*), Friele 
draws attention to the fact that in the Arctic Ocean south 
of Spitsbergen, empty shells of shallow-water molluses are 
found seattered over the great depths, and the Ingolf 
Expedition subsequently met with the same phenomenon 
in the ocean depth between Jan Mayen and Iceland. 
Friele has attempted to explain this phenomenon by the 
ageney of ice, the shell-fragments being carried out into 
deep water by the ice. Dr. A.S. Jensen, Copenhagen, on 
the other hand, in his treatise ,Om Levninger af Grundt- 
vandsdyr paa store Havdyb mellem Jan Mayen og Island**), 
thinks that in the Quaternary a subsidence must have 
taken place, of which the maximum eannot be put at less 
than about 8000 feet (about 2500 metres). The remains 
of shallow-water animals found there, would thus be fossil 
remains, left lying in their original habitat. 

As these finds have acquired greater importance from 
their possible ability to afford information respecting geo- 


1) Jahrb. Deutsch. Mal. Gesellsch., vol. 6, 1879, p. 264. 
?) Vidensk. Meddel., 1900, p. 229. 


sætter vi her en fortegnelse over de skalrester af grundt- 
vandsmollusker, som af Nordhavsexpeditionen fandtes strøet 
over havdybet. Skalresterne toges paa station 312, 
54" N. Br, 149 53' Ø. Lg.y 658 fr., og stat. 353, 
58! N. Br., 59 10' Ø. Lg., 1333 ty. 


ud 
749 


rår 
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Pecten islandicus, Mill. Station 312. Flere rudi- 
menter og et vel bevaret ungt exemplar. 

Yoldia arctica, Gray. Station 312. 
Station 353, kun et rudiment. 


Station 312. 


Tre ulige velbe- 

varede skaller. 
Yoldia intermedia, M. Sars. 

og et mindre vel bevaret skal. 

Astarte borealis; Chemn. Station 312. 
skaller med vel bevaret epidermis. 

Serripes grønlandicus, Chemn. Station 312. To sam- 
menhørende skaller med ganske vel bevaret epidermis og 
et enkelt eroderet skal. Station 353. Friske fragmenter. 

Venus fluctuosa, Gould. Station 312. Et skal med 
vel bevaret epidermis. Station 358. To, noget angrebne 
skaller. 

Lyonsia arenosa, Møll. 
ment. 

Mya truncata, Lin. 

Sazxicava arctica, Lin. 


Et større 


Tre umage 


Station 353. Et frisk rudi- 
Station 312 og 353. Rudimenter, 
Station 312. Et stærkt slidt 
større skal og et mindre exemplar med begge skaller 7n 
situ og hængselligamentet vel bevaret. 

Margarita helic;ma, Phipps. Station 512. Rudiment. 

Lacuna crassior, Mont. Station 353. Et noget lede- 
ret exemplar. Da det var friskt, var epidermis vel be- 
varet. 

Trophon clathratus, Lin. 
noget slidt exemplar. 


Station 312. Et stort, 


Paa medfølgende kartskisse har vi angivet de to sta- 
tioner, hvor ovennævnte skalrester af grundtyandsmollusker 
toges. Samtidig har vi indtegnet det havstykke, hvor In- 
golfexpeditionen fandt sine skallevninger. 


I Frieles dagbog fra expeditionen anfører han, at 
paa station 353 bestod ,bunden af binoculinler med tal- 
rige, tildels store stene. Trawlbommen kom brækket op*. 
Der anvendtes 1 1878 væsentlig beamtrawlskrabninger. Paa 
en noget vestligere station, station 550, 1686 fv., omtrent 
midt mellem Spitsbergen og Grønland, tabtes trawlen. 
Efter erfaringerne fra station 353 er der grund til at an- 
tage, at det er store stene, som har tynget saa stærkt i 
trawlen, at tauget brækkede. Vi anfører dette for at hen- 
lede opmærksomheden paa, at der i de store dyb i Grøn- 
landshavet ligger udkastet mange og store stene. 


Det trawlnet, som benyttedes af expeditionen har 
neppe kunnet trænge mere end nogle faa centimeter ned i 
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logical conditions, we give here a list of the shell-remains 
of shallow-water molluses that were found by the North 
Atlantic Expedition, scattered over the aretie ocean depths. 
The shell-remains were found at Station 312, mm 740 54" N. 
Lat., 149 53' E. Long, at a depth of 658 fathoms, and 
at Station 353, in 779 58' N. Lat., 5" 10' E. Long., at 
1353 fathoms. 

Pecten islandicus, Mill. Station 312, several rudi- 
ments and a well-preserved young specimen. 

Yoldia arctica, Gray. Station 312, three not equally 
well preserved valves; Station 553, only a rudiment. 

Yoldia intermedia, M. Sars. Station 312, one large 
and one small, well-preserved valve. 

Astarte borealis, Chemn. Station 
with well-preserved epidermis. 

Serripes grænlandicus, Chemn. 
ching valves with well-preserved epidermis, and a single 
ereded valve; Station 353, fresh fragments. 

Venus fluctuosa, Gould. Station 312, 
well-preserved epidermis; Station 353, two valves somewhat 
injured. 

Lyyjonsia arenosa, Møll. 


312, three valves 


Station 312, two mat- 


a valve with 


Station 353, a fresh rudiment. 


Mya truncata, Lin. Statious 312 & 353, rudiments. 

Sazicava arctica, Lin. Station 312, åa much worn, 
large valve, and a smaller specimen with both valves 7 
situ, and the hinge-ligament in a well preserved state. 

Margarita helicina, Phipps. Station 312, a rudiment. 

Lacuna crassior, Mont. Station 353, a somewhat in- 
jured specimen. When taken out of the dredge, the epi- 
dermis was in a good state of preservation. 

Trophon clathratus, Lin. Station 312, a large, some- 
what worn specimen. 


On the accompanying sketeh-map, we have marked 
the two stations at which the above shell-remains of shallow- 
water molluses were found. We have also drawn in the 
section of ocean in which the Ingolf Expedition found their 
shell-remains. 

Friele, in his diary from the expedition, has an entry 
to the effect that at Station 353, the bottom *consisted of 
Binoculina Clay containing numerous, partly large, stones. 
The trawl beam broken”. In 1878, chiefly 
beam-trawl dredgings were made. At a somewhat more 
westerly station, Station 350 (1686 fathoms), about mid- 
way between Spitsbergen and Greenland, the trawl was 
lost. From the experience of Station 358, there is reason 
to suppose that large stones have weighed so heavily in 
the trawl, that the rope broke. We report this in order 
to draw attention to the fact that in the great depths of 
the Greenland Sea, there are many large stones lyng 
scattered about. 

The trawl-net employed by the expedition was hardly 
able to force its way more than a few centimetres into 


came up 


det løse slam». Vi skulde derfor antage, at det kun er 
det øverste bundlag, som er bleven afflødt. 


Dr. Jensen antager, at sedimentærdannelsen paa de 
store havdyb foregaar overmaade langsomt, idet han støtter 
sig til John Murrays iagttagelser fra Challengerexpeditio- 
nen. De arktiske have frembyder imidlertid ikke de samme 
fysikalske forholde som de store verdenshave. Enhver, der 
har bereist de arktiske egne, vil have seet, at isen fører 
adskillig slam med sig. Pa Nordhavsexpeditionen saaes 
oftere mere eller mindre skidden is og de samme iagttagel- 


ser gjorde Nansen i Danmarksstrædet. 


Konservator Kolthoff fortæller i ,Ur Djurens Lif* 
(vol. 2, p. 457), at tre klapmyds (cystophora cristata), 
som blev skudt paa en plads, hvor havet var mellem 2 
og 3 tusen meter dybt, havde lerslam i maven. To af 
havde fuld Dette slam maa dyrene 
have slikket i sig ude paa drivisen, thi det er utænkeligt, 
at de kunde dykke ned til bunden paa et saadant dyb: 
Heller ikke er det tænkeligt, at de kan have faaet det 
sig inde ved land, da dette var for langt fjernet og denne 
sælart desuden holder til ude paa drivisen mellem Spits- 
bergen, Jan Mayen og Grønland og kun sjelden træffes 
den under land eller i fjordene. 


dem maven deraf. 


Tager vi for os Schmeleks arbeide over havbundens 
afleirninger*), vil vi finde, at der var sand og smaasten i 
bundprøverne fra en hel del dybvandsstationer fra Spits. 
bergen nedover mod Island og paa vedføiede kart har v 
Som det vil sees 
falder den paa en paafaldende maade sammen med grænsen 


afsat sydgrænsen for disse stationer. 


for isens smeltebælte. I bundprøverne fra stationerne nord 


for denne linie var der sand og grus, syd for linien fandtes 


derimod kun lerslam. Først fra stationerne ind under 
kystbankerne gjenfinder vi igjen grus og sand. Af disse 


stationer med sand i bundprøverne ligger station 240 og 
243 indenfor Ingolfexpeditionens undersøgelsesfelt. 


En ganske interessant bekræftelse paa det rige ma- 
teriale, som isen maa sprede over sit smeltefelt, fik vi ved 
at faa anledning til at se en planktonprøve som kandidat 
Wollebæk havde taget under et togt med ,Heimdal* vaaren 
1900 i nærheden af iskanten paa 709 24' N. Br., 420 20 
Ø. Lg. Dybde 50 fv.  Planktonprøven toges midtvands 
paa 25 fv. I denne fandtes en paafaldende mængde sand- 
korn samt ikke saa faa smaa skalrester. Alt dette synes 
paa det bestemteste at vise, at sedimentærdannelsen i de 


1) Jensen antager at trawlen kan trænge indtil 2 fod (62 em.) ned 
i bunden. Saa svagt, trawlnettet paa Nordhavsexpeditionens var 
belastet. holder vi dette for usandsynlig. 


?) Nordhavs Exp., Kemi. 
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the soft mud?. 


only the uppermost layer of the bottom that has been 


We should therefore suppose that it us 


skimmed. 
Dr: 


in the great ocean depths takes place exceedingly slowly, 


Jensen assumes that the formation of sediment 


supporting his assumption on John Murray's observations 
on the Challenger Expedition. The arctic seas, 
ever, do not present the same physical conditions as the 

Every one who has travelled in the arctic 
have that the 
able quantity of mud with it. 


how- 


large oceans. 
regions will seen ice carries å consider- 
Ice that was more or less 
the North Atlantic Ex- 
pedition, and Nansen observed the same thing in Denmark 
Strait. 

Curator Kolthoff, in his Ur Djurens Lif” (vol. II. 
p. 457) relates that three hooded seals (Cystophora eri- 
stata) that were shot in a place wbere the sea was be- 
tween two and three thousand metres deep, had clayey 
mud in their stomach, two of them being quite filled 
it. The must up this mud 


out on the drift-ice, for it is impossible to imagine that 


dirty was frequently seen on 


with animals have liceked 
they could dive down to the bottom at such a depth. 
Nor is it likely that they ean have swallowed 1t on shore, 
as this was too remote; and moreover this species of seal 
lives out on the drift-ice between Spitsbergen, Jan Mayen, 
and Greenland, and is rarely found near the shores or in 
the fjords. 

If we look at Schmelek's report on the ,Qceanic 
Deposits**), we find that there were sand and small stones 
in the bottom-samples from a number of deep-water sta- 
tions, from Spitsbergen southwards towards Iceland. In 
the accompanying map, we marked the southern 
limit of these stations. It will be seen that this coin- 
cides in å remarkable manner with the limit for the melt- 
ing of the ice. In the bottom-samples from the stations 
north and west of this line, there was sand and gravel; 


have 


south and east of it, on the other hand, there was only 
clayey mud. It is only at the stations in under the eoast- 
banks that we once more find gravel and sand. Among 
the stations with sand in their bottom-samples, Stations 
240 & 243 are within the field of the investigations of 
the Ingolf Expedition. 

We had a most interesting proof of the abundance 
of matter that the ice must scatter over its melting area, 
plankton-sample taken by Hr. Wollebæk 
during a cruise with the "Heimdal in the spring of 
1900, near the edge of the drift-ice in 709 24' N. Lat. 
and 429 29' E. Long., depth 50 fatboms. The plankton- 
sample was taken in midwater at 25 fathoms. Å remarkable 


in seeing a 


number of sand particles were found in this sample, and 


not a few small fragments of shell. All this goes most 


1) Jensen assumes that the trawl can penetrate as much as 2 
feet (62 cm.) into the bottom. So lightly was the trawl-net on 
the North Atlantic Expedition loaded, that we consider this im- 
probable. 

North Atlantic Expedition, Chemistry. 
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arktiske have ikke kan foregaa saa langsomt som af Jensen 
formodet. 

Flere af de skalrester, som fandtes paa disse store 
dyb, giver for en del indtryk af at have været udsat for 
gnidning. De maa saaledes enten være stranslidte eller 
have faaet afslibningen ved friktion under isens bevægelser. 


For de fleste skalresters vedkommende, som toges 
paa det største dyb, 1333 fv., var kalken i mere eller 
mindre opløst tilstand, saaat adskillige skaller endog ikke 
kunde opbevares?!). Dette, at skallerne saa hurtig synes at 
opløses paa disse store dyb, tyder paa, at de har været 
under en kemisk paavirkning, og at de saaledes maa have 
ligget paa havbundens overflade og ikke været dækket af 
et beskyttende lerlag. At de derfor i nogen længere tid 
— geologisk talt — skulde have ligget paa bunden, fore- 
kommer os lidet sandsynlig. 

Vi tør ikke indlade os i en diskussion, hvorvidt der 
har fundet en sænkning sted af de arktiske have. Men vi 
tror ikke, at grundtvandsskallernes forekomst paa de store 
dyb i Grønlandshavet kan benyttes som et bevis for hypo- 
thesen. Den strækning, hvor disse skaller er fundne, ligger 
inden smeltebeltet for store ismasser og naar disse fører 
med sig større og mindre mængder slam, som sikkerlig 
skriver sig fra kysterne, ligger det nær at antage, at ogsaa 
skallerne er ført ud paa dybet ved isen. 


For at faa en tilfredsstillende forklaring paa et fæno- 
men, som muligens kan faa en større geologisk betyd- 
ning, vilde det være af interesse, at geologerne nærmere 
undersøgte de løse stene, som findes paa den havstræk- 
ning, hvorom der er tale. Muligens vilde en saadan un- 
dersøgelse give oplysning om, hvorfra de stammer. Under- 
søgelser af dette slaxs har tidligere løst interessante geolo- 
giske problemer. 


1) Cfr. John Murray & R. Irvine: On Coral Reefs and other Car- 
bonate of Lime Formations in Modern Seas; Proe. Roy. Soc. 
Edinburgh, vol. 17, p. 98. 
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decidedly to prove that the formation of sediment in the 
arctic seas cannot take place as slowly as Jensen supposes. 

Several of the fragments of shell found at these 
great depths give a certain impression of having been sub- 
jected to friction. They must thus either have been 
ground opon the shore, or have acquired this worn appea- 
rance by friction during the moving of the ice. 

In most of the shell-remains taken at the greatest depth, 
1383 fathoms, the lime was in åa more or less decomposed 
condition, so that several shells could not even be pre- 
served!). The fact of the shells being apparently so rapidly 
decomposed at these great depths, indicates that they have 
been under chemical influence, and must thus have lain 
upon the surface of the bottom, and cannot have been 
covered with a protecting layer of clay. It seems, there- 
fore, scarcely probable that they have lain there for any 
length of time, geologically speaking. 

We will not venture on any discussion as to whe- 
ther a subsidence of the arctic seas has taken place, but 
we do not believe that the oceurrence of shell-remains from 
shallow-water in the great depths of the Greenland sea can 
be used as an argument for this hypothesis. The region in 
which these shells are found, hes within the melting-zone 
of great masses of ice, and as these take with them more 
or less mud that certainly originates on the coasts, it is 
not unreasonable to suppose that the shells are also carried 
out into deep water by the ice. 

It would be interesting, if, in order to obtam a 
satisfactory explanation of a phenomenon which may 
possibly be of great geological importance, geologists would 
examine the loose stones that are found in this part of 
the ocean. An examination such as this might possibly 
give some enlightenment as to whence they come. Exa- 
minations of this kind have solved interesting geological 
problems before now. 





1) Cfr. John Murray & R. Irvine: On Coral Reefs and other Car- 
bonate of Lime Formations in Modern Seas; Proc. Roy. Soc. 
Edinburgh, vol. 17, p. 98. 








Brachiöopedår 


Rhynchonella psittacea, Chemnitz. 


Anomia rostrum psittaced, Chemnitz, Conch. Cab. vol. 8, 1785, p. 106, PI. 78, fig. 713. 
Forbes & Hanley, Brit. Moll. vol. 2, 1853, p. 346, PI. 57 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 9, PI. 1, fig. 


Hypothuyris Er 
Rluynchonella = 
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— — Davidson, Mon. Recent Brach., part 2, 1887, p. 1638. 


Findested. Alten, 20 fv.., og stationerne 267. 280 
og 330. 

Ved de norske kyster er rhynchonella psittacea kun 
kjendt fra Tromsø og Finmarken. Davidson anfører ogsaa 
Trondhjemsfjorden, hvad der maa skrive sig fra en feilskrift 
hos Jeffreys, som denne forøvrigt senere har rettet. Denne 
brachiopode er en cireumpolar art, som er kjendt fra Eu- 
ropas nordkyst, hvor den har sin sydgrænse ved Færøerne. 
Fra Shetlandsøerne har Jeffreys to fuldstændige men døde 
skaller. Arten er derfor der antagelig subfossil. Det 
samme gjælder om dens forekomst i Nordsøen (Metzger). 
Den er endvidere kjendt fra Karahavet, Novaja Semlja. 
Franz Josefs Land, Jan Mayen, Grønland, hvor den er 
funden helt op til Franklin Pierce Bay (79 25' N. Br.) 
Nordamerikas nord- og østkyst indtil Maine, Japan og 
Beringstrædet. Den batbymetriske udbredelse er 5—690 fv. 
Fossil er den funden i de yngre glaciale lag ved Christian- 
sund samt i de posttertiære i England, Canada og Sibirien, 
nordlige Rusland og Spitsbergen. 


Locality. Alten (20 fathoms), and Stations 267, 280 
and 336. 

Rhlynchonella psittacea is known on the Norwegian 
coasts only off Tromsø and Finmark. Davidson also men- 
tions the Trondhjem Fjord, which must be due to 4 mis- 
take of Jeffreys, since corrected by him. This brachiopod 
is a eireumpolar species, known off the northern shores of 
Europe, where it has its southern limit at the Faroe Isles. 
Jeffreys has two perfect, but empty valves from the Shet- 
lands. The species is therefore presumably sub-fossil there. 
The same is the ease with its oceurrence in the North Sea 
(Metzger). It has moreover been found im the Kara Sea, 
Novaja Semlja, Franz Josef Land, Spitsbergen, Jan Mayen, 
Greenland — where it has been found right up to Franklin 
Pierce Bay (799 25' N. Lat.) — the north coast of North 
America and east coast as far as Maine, Japan and the 
Bering Straits. Its bathymetræal distribution is from 5 
to 690 fathoms. It is found in a fossil state in the post- 
glacial strata at Christiansund, and in the post-tertiary in 
England, Canada, Siberia, northern Russia and Spitsbergen. 


Neatretia gnomon, Jeffreys. 


Cryptopora guomon, Jeffreys, Nature, vol. 1, 1869, p. 136. 


Atretia — 

Neatretia — 

Denne ægte dybvandsbraehiopode toges kun paa stat. 

175, 415 fv. og stat. 192, 649 fr. Paa sidstnævnte lokalitet 
forekom den ganske talrig. 


Den norske Nordhavsexpedition: H. Friele & J. A. Grieg. 


Jeffreys, Proc. Roy. Soc., vol. 18, 1869, p. 421. 
Davidson, Mon. Recent Brach., part. 2, 1887, p. 173, P1. 25, figs. 6 
Fischer & Qehlert, Exp. Sci Travailleur & Talisman, 1891, p. 122. 
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This true deep-water brachiopod was only taken at 
Station 175 (415 fathoms), and Station 192 (649 fathoms). 
In the last-named locality, it occurred in large numbers. 


Mollusca III. 1 


Neatretia gnomon er tidligere kjendt fra Davisstrædet 
og den nordlige del af Atlanterhavet fra havet udenfor 
Tromsø og Labrador til Maroco, Azorerne og Floridastrædet. 
Den bathymetriske udbredelse er 415—1750 fv. 


Neatretia gnomon has been previously known to oceur 
in the Davis Strait and from the north part of the Atlantic 
Ocean, off Tromsø and Labrador, to Morocco, the Azores, 
and Florida Channel. Its bathymetrical distribution is from 
415 to 1750 fathoms. 


Terebratulina caput serpentis, Linné. 


Anomia 
Terebratula — 


Jeffreys, Brit. Conch., vol. 2, 


Terebratulina 


Terebratulina caput serpentis foreligger kun fra Husø, 
40 fv. og stat. 79, 155 fv. 

Denne brachiopode er almindelig langs vor kyst indtil 
Hammerfest.  Forøvrigt er den kjendt fra Murmankysten, 
Hvidehavet, Vesteuropa, Middelhavet, Afrikas vestkyst indtil 
Cap Vert. 


Den har ogsan været anført fra de arktiske farvande, sua- 


Jamaicas nordøstlige kyst, Korea og Japan. 


som Spitsbergen, men foreligger her antagelig en forveksling 
med den Ved 
Grønland forekommer dog begge former, terebratulina caput 
serpentis er imidlertid sjeldnere end den anden. Ved Nord- 


nærstaaende terebratulina septentrionalis. 


amerikas østkyst synes kun terebratulina septentrionalis at 
være repræsenteret. Terebratulina caput serpentis har og- 
saa været anført fra Australien og New Zealand men synes 
dens forekomst 1 de antarktiske farvande at trænge nær- 
mere bekræftelse.. Den bathymetriske udbredelse er 0— 
1180 fv. Fossil er den kjendt fra Skandinavien, nordlige 


Rusland, England, Belgien, Frankrig, Italien og Azorerne. 


caput serpentis, Linné, Syst. Nat., ed. 13, 1767. p. 1153. 

Forbes & Hanley, Brit. Moll., vol. 2, 1858, p. 853, PI. 56, figs. 1—4. 
1863, 
G. O. Sars, Moll. Reg. Arct. Norv., 
Davidson, Mon. Recent Brach., part. 
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fig. 


g. 
Då 12, Pl. 4, figs. 1—11. 
Terebratulina caput serpentis was only found at Husø 
(40 fathoms), and Station 79 (155 fathoms). 
common along the Norwegian 
coast up to Hammerfest. It is also found off the Murman 
coast, in the White Sea, Western Europe, the Mediter- 
ranean, off the west coast of Africa down to Cape Verd, 
the north-east coast of Jamaica, in the Corea and Japan. 
It has also been reported in Arctic waters, e. g. Spits- 
bergen: but here it has probably been confounded with 
the nearly-allied Terebratulina septentrionalis. Both forms, 
however, oceur off Greenland, though Terebratulma caput 
serpentis is the more uncommon of the two. Off the east 
coast of North America, only T. septentrionalis appears 


This brachiopod is 


T, caput serpentis has been reported 
New Zealand, but its oceurrence in an- 
tarctic waters seems to require further corroboration. Its 
bathymetrical distribution is from 0 to 1180 fathoms. It 
is found as a fossil in Scandinavia, northern Russia, Eng- 
land, Belgium, France, Italy, and the Azores. 


to be represented. 


in Australia and 


Terebratulina septentrionalis, Couthouy. 


Terebratulina septentrionalis, Couthouy, Boston Journ. Nat. Hist.. vol. 2, 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 10, PI. 1, 
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caput serpentis, var. septentrionalis, Davidson, Rep. on Brach, Voy. Challenger, Zool. vol. 1, 1880, p. 33, 
Pl. 1, figs. 3—9. 

— septentrionalis, Davidson, Mon. Recent Brach., part 1, 1886, p. 28, PI. 5, figs. 131 & 43—52. 

Fischer & Oehlert, Res. Camp. Sci. du Prince de Monaco, Fasc. 3, 1892, p. 9, PI. I, fig. 1 
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Findested. Locality. NStations 175 b (empty valves), 195 (empty 
valves), 225, 255 (West Fjord), 260 (Porsanger Fjord), 
262, 290, and 323. Depth 107—341 fathoms. 


In accordance with Davidson, and Fischer & Oehlert, 


Stationerne 173 b (døde skaller), 195 
(døde skaller) 225, 255 (Vestfjorden), 260 (Porsangerfjorden), 
262. 273, 290 og Dybde 107—341 fy. 

I overensstemmelse med Davidson og Fischer & Oehlert 


BSR 
323, 


har vi her opført denne form som en selvstændig art. Det 
er dog et stort spørgsmaal, om den ikke rettere bør be- 
tragtes som en varietet af foregaaende. Denne art har i en 
end høiere grad end terebratulina caput serpentis en kos- 
mopolitisk udbredelse, idet den er funden saavel i arktiske 
som antarktiske 
kjendt fra Finmarken. 
10—670 fy. 


farvande. Hos os var den tidligere kun 


Den bathymetriske udbredelse er 


we have here recorded this form as a distinet species. 
It is å question, however, whether it ought not rather to be 
regarded as a variety of the preceding form. This species 
is even more eosmopolitan in its distribution than T. caput 
serpentis, being found in both arctic and antarctic waters. 
In Norway, it is only found in Finmark. Its bathymetrical 
distribution is from 10 to 670 fathons. 


Liothyris arctica, Kricle. 


Terebratula arctica, Friele, Nyt. Mag. f. Naturvidensk. vol. 24, 1878, p. 221. fig. 1 a—c. 


Liotlyris — — Davidson, Mon. Recent Brach. vol. 1, 1886, p. 10, PI. 1, figs. 17 & 18. 
Terebratula -— Friele, Nordhavs Exp., Moll. vol. 2, 1886, p. 39, PI. 12, figs. 17 & 18. 

Denne art, som af Jeffreys er henført til othyris | This species, which is referred by Jeffreys to Liothyris 
vitrea var. minor (Proc. Zool. Soc. 1878, p. 404) er ikke | vitrea var. minor (Proc. Zool. Soc. 1878, p. 404), is not 
alene opretholdt af Davidson, men ogsaa af Fischer & Oehlert | only maintained by Davidson, but also by Fischer & Qehlert 
i deres monografi over brachiopoder fra ,Travailleur* og in their monograph on the Brachiopoda from the *"Travailleur' 
. Palisman* (p. 56). and the "Talisman" (p. 56). 

Af Nordhavsexpeditionen fandtes lothyris arctica kun Liothyris arctica was found by the Norwegian North 

paa en lokalitet ved Jan Mayen, stat. 237, 263 fv. Den Atlantic Expedition in only one locality off Jan Mayen. 
er forøvrigt kun kjendt fra Grønlands østkyst og Islands | Station 237 (263 fathoms). In addition to this, it has 
nordvestkyst, 120—160 fv. only been found off the east coast of Greenland and the 


north-west coast of Iceland (120—160 fathoms). 


Waldheimia septigera, Loven. 
Terebratula septigera, Lovén, Ind. Moll. Scand,, 1846, p. 29. 
Waldheimia septata, G. O. Sars, Moll. Reg f Aret. Norv., 1878, p. 11, PÅ. 1, fig. 2. 
— septigera, Davidson, Mon. Recent Brach, part 1, 1886, p. 56. Pl. 11, figs. 1—10. 


Denne art foreligger kun fra en lokalitet, stat. 79, This species was found in only one locality, Station 
155 fv. 79, at a. depth of 155 fathoms. 

Waldheimia septigera forekommer sparsomt paa de Waldheimia septigera is of sparse oceurrence in 
større dyb, ved vor nord- og vestkyst. Ved Østfinmarken | great depths off the north and west coasts of Norway. 
er den dog endnu ikke funden. Dens udbredelse synes | It has mot yet been found in east Finmark. Its 
at være mere sydlig end Waldheimia eraniums; den | distribution appears to be more southern than that of I. 
mangler nemlig fra de høiarktiske farvande. Den er eranium, for it is absent from the high aretie waters. Itis 
kjendt fra Vestfinmarken og Færøerne til Cap Bojador found from west Finmark and the Faroe Isles to Cape 
(25" 38' N. Br.), Canariske øer og Azorerne. Den kan Bojador (25% 38' W. Long), the Canary Isles and the 
derfor ikke som af Sars betegnes som en arktisk art. Azores. 1t cannot therefore be designated, as Sars has 
Den bathymetriske udbredelse er 75—725 fv. Fossil er designated it, an arctic species. Its bathymetrical distribu- 
den fundeu i de postglaeiale afleiringer ved Christiansund tion is from 75 to 725 fathoms. It is found as a fossil 
samt i de tertiære lag 1 Italien. in the post-glacial deposits at Christiansund, avd in the 


tertiary strata in Italy. 


Waidheimia cranium, 0. F. Miller. 


Terebratula cranium, Prod. Zool. Dan., 1776, p. 249. 
— -— Jeffreys, Brit. Coneh. vol. 2, 1863, p. 11, PI. 19, fig. 1. 
Waldheimia  — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 10, PI. I, fig. 3 a 
—- — Davidson, Mon. Recent. Brach., part 1, 1886, p. 61, PI. 12, figs. 11—28, PI. 18, figs. 1, 2. 


b. 





Findested. Stationerne 10, 79, 173 b, 192, 195, 255, Toeality. Stations 10, 79, 1738 b, 192, 195, 255, 
261, 262, 290, 323, Husø, Bodø, Hammerfest og Alten 261, 262. 29), and 323, Husø, Bodø, Hammerfest, and 
40—60 fyr. Dybde, 40—649 fv. Alten (40—60 fathoms). Depth 40—649 fathoms. 

Waldheimia craninm er meget almindelig langs hele Waldheimia cranium is very common all along the 
den norske kyst. Den er en eireumpolar art, som er kjendt Norwegian coast. Itisa eirceumpolar species which is 
fra de europæiske kyster, Middelhavet, Afrikas vestkyst known off the shores of Europe, in the Mediterranean, off 
indtil Cap Bojador, Spitsbergen, Grønland, Nordamerikas the west coast of Africa down to Cape Bojador, mm Spits- 
østkyst indtil Rhode Island, Japan og Beringstrædet. Den bergen and Greenland, off the east coast of North America 


1% 


bathymetriske udbredelse er 10—1040 fv. Fossil forekom- 
mer den i de glaciale og postglaciale afleiringer i Skandi- 


navien. Den er ligeledes funden fossil i Italien. 





as far south as Rbode Island, and in Japan and the Be- 
Its bathymetrical distribution is from 10 to 

It oceurs in a fossilised state in the glaeial 
It is also found 


ring Ntraits. 
1040 fathoms. 
and post-glacial deposits in Scandinavia. 
as a fossil in Italy. 


Terebratella spitzbergensis. Davidson. 


Terebratella spitzbergensis, Davidson, Proc. Zool. Soc., 1852, p. 78. 


— — Davidson, Ann. & Mag Nat. Hist. ser. 2, vol. 16, 1855, p. 465, P1. 10, fig. 
Torell, Spitzbergens Molluskfauna, 1859, p. 151, PI. 1, fig. 1. 

Jeffreys, Proc. Zool. Soc., 1878, p. 409, PI. 23, fig. 2. 

Davidson, Mon. Recent. Brach., part 2, 


Findested. Ntationerne 48, 267, 270, 326, 3836, 338 
og Advent Bay, 40—60 fv. Dybde 40—299 fy. 
Denne høiarktiske brachiopode er antagelig cireum- 
Den er kjendt fra Spitsbergen, Barentshavet, Mur- 
mankysten, Island, Shetlandsøerne, Grønland, Golfen ved 
St. Laurence og Japans nordkyst. Den bathymetriske ud- 
bredelse er 20—690 fv. Fossil er den funden ved Christi- 
ania og Udevalle samt i Kanada og nordlige Rusland. 


polar. 


I 


ov 


1887, p. 83, Pl. 16, figs. 1—5. 


Locality. Stations 48, 267, 270, 326, 336, and 338, 
and Advent Bay (40 —60 fathoms). Depth 40—299 fathoms. 

This high-aretic brachiopod is probably circumpolar. 
It has been found off Spitsbergen in the Barents Sea, off 
the Murman Coast, Iceland, the Shetland Isles, Green- 
land, in the Gulf of St. Lawrence, and on the north 
of Japan. Its bathymetrical distribution is from 20 to 690 
fathoms. It is found as a fossil at Christiania and Ude- 
valle, and in Canada and northern Russia. 


coast 


Pelecypoda. 


Anomia ephippium. Linné. 


Anomia ephippium, Linné, Syst. Nat. ed. 13, 1767. p. 
G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 14. 


Den typiske form fandtes ved Husøen; varietefen 
squamula ved stat. 10, 220 fv. og stat. 192, 649 fv. (døde 
skaller), 

Anomia ephippium er udbredt fra Murmankysten, 
Finmarken, Island og Labrador til Brasilien (Pernambuco), 
Madeira, Cap Vert og Middelhavet. 
ved Korea, 
Den bathymetriske udbredelse er 


Endvidere er den 
Karolinerne og Tristan 
Q—1450 fy, 
den funden i Skandinavien, nordlige Rusland, Britiske øer, 


Italien, 


funden de Cunha. 


Fossil er 


Belgien, Frankrig, Morea, Rhodes. Østerig og 


Nordmerika. 


1150. 


The typical form was found at Husø, the variety 
10 (220 fathoms) and Station 192 
(649 fathoms; empty valves). 


squamula at station 


Anomia ephippium is distributed from the Murman 
Coast, Finmark, leeland and Labrador, to Brazil (Pernam- 
buco), Madeira, Cape Verd and the Mediterranean. It is 
also found in the Corea, the Caroline Islands and Tristan 
da Cunha. 
1450 fathoms. 
northern Russia, the British Isles, Belgium, France, Italy, 


Its bathymetrical distribution 15 from 0 to 
It is found in a fossil state in Scandinavia, 


the Morea, Rhodes, Austria, and North America. 


Anomia aculeata, Miiller. 


Anomia aculeata, Miller, Zool. Dan. Prodr., 1776, p. 249. 


Anomia aculeata fandtes ved stat. 75, 1081 fv. og 
stat. 290, 191 fv. (døde skaller). 

Den er en nordatlantisk art, som er kjendt fra Mur- 
Ved Amerikas 
østkyst har den sin sydgrænse ved Cap Fear. Den bathy- 
metriske udbredelse er 0—1081 fv. Ligesom foregaaende 
art er den funden fossil over en større del af Europa. 


mankysten og Finmarken til Middelhavet. 


G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 





15, Pl. 19, fig. 1 a—d. 


Anomia aculeatt was found at Station 75 (1081 
fathoms) and Station 290 (191 fathoms: empty valves). 

It is a North Atlantic species, known from the Mur- 
man Coast On the 
east coast of N. America, its southern limit is Cape Fear. 
Its batbymetrical distribution is from 0 to 1081 fathoms. 
Like the preceding species, it is found as a fossil over 


and Finmark. to the Mediterranean. 


a great part of Europe. 


Lima excavata, Fabricius. 


Ostrea excavata, Fabricius, Schroters Naturg. vol. 2, 1780, p. 117. 


Lima 


Nogle døde skaller og skalfragmenter af denne art 
fandtes paa stat. 255 (Vestfjorden), 341 fv. 


Lima excavata er almindelig paa de nederste afsatser 
Den er des- 
uden kjendt fra dybet mellem Hebriderne og Færøerne, 


mod fjorddybene langs hele den norske kyst. 


Portugal, Azorerne og Senegambien. 
982 fy. 


Dens bathymetriske 
udbredelse er 150 





Fossil er den funden i Norge 
og Kalabrien. 

Fra Japan omtaler Sowerby en kjæmpemæssig lima, 
tima goliatl), som senere er gjenfunden af Challenger expedi- 
tionen syd for Japan, 775 fv. og Vest of Sydpatagonien, 
245 fv.*). Fra 
skille sig ved sit mere buede skal, ved en noget afvigende 
Hos 


lima excavata er imidlertid, selv hos exemplarer fra samme 


den nordiske ma excavata skal den ad- 


striering og ved en større og dybere cardinal area. 


lokalitet, skallets form og dets striering i høi grad vari- 
erende. Fra Nordfjord har vi saaledes en række exem- 
plarer, som i saa henseende ikke kan adskilles fra Sowerbys 
art. Af større betydning synes den cardinale area at være, 
Det er derfor 


et spørgsmaal, om ikke Wma goliatl, Sow. rettest bør be- 


om end ogsaa denne er meget varierende. 


tragtes som en kjæmpemæssig varietet af Wma excavata, 


Fabr. 


Lovén, Ind. Moll. Scand., 1846, p. 72. 
G. O. Sars, Moll. Reg. Arct. Norv., 1808, p. 24, Pl. 3, f2. 


I a—d. 





Some empty valves and fragments of shell of this 
species were found at Station 255 (West Fjord), at a depth 
of 341 fathoms. 

Lima excavata is common on the deepest coast-led- 
It is also 
known in the deep water between the Hebrides and the 
Its 
bathymetrical distribution is from 150 to 982 fathoms. It 


is found as a fossil in Norway and Calabria. 


ges of the fjords all along the Norwegian coast. 


Faroe Isles, in Portugal, the Azores and Senegambia. 


Sowerby meutions a gigantie Lima from Japan, Lima 
goliatl!), which was subsequently found again by the Chal- 
lenger Expedition south of Japan in 775 fathoms, and 
west of South Patagonia in 245 fathoms*). 
guished from the Scandinavian Lima excavata by its more 


It is distin- 


convex shell, a somewhat different striation, and a larger 
and deeper cardinal area. In Lima excavata, however, even 
in specimens from the same locality, the form and striation 
of the shell vary very considerably. We have, for instance, 
a number of specimens from the Nord Fjord, which in 
these respects eannot be distinguished from Sowerby's spe- 
eies. The cardinal area appears to have more significance, 
althoush it too varies ereatly. It is therefore å question 
whether Lima goliath, Sow. should not properly be consi- 


dered as a gigantic variety of Lima excavata, Fabr. 


Lima loscombii, Sowerby. 


Lima loscombii, Sowerby, Genera, Rec. & Foss. Shells, 1820, tig. 4. 


Lima loscombii toges af Nordhavsexpeditionen ved 
Husø, 40—60 fv. og ved stat. 192, 649 fv. 


Den er almindelig ved den norske syd- og vestkyst 
op til Lofoten (Skraaven). Arten er forøvrigt kjendt fra 
Middelhavet og det nordøstlige af Atlanterhavet mellem 


Lofoten og Færøerne i nord og Azorerne og kysten af 


Senegambien 1 syd. Desuden har Challengerexpeditionen 
den fra Tristan da Cunha og Nightingale Island i Syd- 
havet. Den bathymetriske udbredelse er 20—1440 fv. 


Fossil er den funden i Norge, Belgien, Italien og Rhodes. 


) Sowerby. Descriptions of five new species of shells. Proc. 


Zool. Soc, 1883, p. 30, tab. 7, fig. 3. 
*) Smith. Rep. on Lamellbranchiata, Rep. Sci. Res. Chall. Exp., 


Zool. vol. 13, part 35, p 290. 


Forbes & Hanley, Brit. Moli. 
G 0. Sars, Moll. Reg. Aret 


vol. 2, 
. Norv., 1878, p 


1853, p. 265, Pl. 53, fiss. 


25) 


Lima loscombii the North Atlantic 
Expedition at Husø in depths of from 40 to 60 fathoms, 
and at Station 192 in 649 fathoms. 

It is common off the south and west coasts of Nor- 


way, as far north as Lofoten (Skraaven). 


was taken by 


The species 
the north- 
eastern regions of the Atlantic between Lofoten and the 
Faroe Isles in the north, and the coast of Senegambia in 
the It was also found by the Challenger Expedi- 
tion off Tristan da Cunha and Nightingale Island in the 
South Pacitie. Its bathymetrical distribution is from 20 
to 1440 fathoms. It is found as a fossil in Norway, Bel- 
gium, Italy and Rhodes. 


is also known in the Mediterranean and 


south. 


1) Sowerby. Desecriptions of Five New Species of Shells. Proc. 
Zool. Soc., 1883, p. 30, Pl. VIL, fig. 3. 

% Smith. 
Exp.; Zool. Vol. 13, part 55, p. 290. 


Report on Lamellibranchiata. Rep. Sci. Res. Chal. 


«I 


Lima elliptica, Jeftreys 


Lima 
Limatula 


elliptica, Jeffreys, Brit. Conch., vol. 2 


, 


Denne art, som kun foreligger i nogle faa exemplarer 
fra Husø, 40—060 frv., har ved den norske kyst samme ud- 
bredelse som foregaaende. Den forekommer langs hele 
Europas vestkyst samt i Middelhavet. Jeffreys anfører den 
desuden fra Newfoundland, den mexikanske Golf og Japan. 
Den bathymetriske udbredelse er 10—1060 fv. Fossil skal 
den ifølge Jeffreys være funden i Norge, Belgien, Ungarn 
Italien og Rhodes. For Norges vedkommende maa det dog 
antagelig bero paa en feilangivelse, idet Sars udtrykkelig 
fremhæver, at den ikke er funden fossil hos os. 


I sit arbeide over , Willem Barents* expeditionens 
lamellibranchiater anfører Haren Norman denne art fra 
Barentshavet*'), men maa dette formodentlig bero paa en 
forvexling med lma subovata, som synes at være en mere 
høinordisk art. Lima subovata anføres ogsan af Jeffreys 
som funden af den hollandske arktiske expedition*). 


180 


)d, p. 


G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 25. 
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This species, of which there are only a few specimens 
from Husø, from depths of from 40 to 60 fatloms, has the 
same distribution on the Norwegian coast as the preceding 
species. It oceurs all along the west coast of Europe, and 
in the Mediterranean. Jeftreys also states its occurrence 
off. Newfoundland. in the Gulf of Mexico, and Japan. lts 
bathymetrical distribution is from 10 to 1060 fathoms 
According to Jeffreys, it is found in a fossil state in 
Norway, Belgium, Hungary, Italy, and Rhodes. 
Norway, however, this must be a misstatement, for Sars 


As regards 


lays stress upon the fact that it is not found as a fossil 
in Norway. 


Haren Norman, in his work on the -Lamelli- 
branehiata of the *Willem Barents" Expedition, men: 
tions this species as oceurring in the Barents Seal), 


but he has probably ceonfounded it with Lima subovata. 
which seems to be a more northerly species. Lima subovata 
is also mentioned by Jeffreys as found by the Dutch arctic 
expedition?). 


Lima subovata, Jeffreys. 


Lima subovata, Jettreys, Ann. & Mag. Nat. Hist., ser. 4, vol. 18, 1866, p. 427. 


Findested. Stat. 18, 175 b, 192 (flere døde skaller), 
195, 290, 323. Dybde 107—649 fv. 

Det største exemplar havde en længde af 14 mm. 

Lima subovata er tidligere kjendt fra Middelhavet og 
det nordlige af Atlanterhavet med tilstødende dele af Is- 
havet. Artens sydgrændse er ved Azorerne. Den bathy- 
metriske udbredelse er 16—1450 fv. Fossil er den funden 
ved Palermo. 


Jeffreys, Proc. Zool. Soc., 1879, p. 568, Pl. 45, fig. 2. 


Locality. Stations 18, 1738 b, 192 (several empty 
valves), 195, 290, 323. Depth 107—649 fathoms. 

The largest specimen was 14 mm. in length. 

Lima subovata had previously been found in the Medi- 
terranean and the of the Atlantic Ocean 
with the Arctic Ocean. Its 
southern limit is Its bathymetrical distribu- 
tion is from 16 fathoms. It 
fossil at Palermo. 


northern part 
of the 
the Azores. 


to 1450 


adjoining parts 


is found as aå 


Lima sarsii, Lovén. 


Lima crassa, Forbes (?), Rep. Brit. Assoe. Adv. Sci., 1843, p. 193. 


Limatula crassa. G. 


Lima sarsti fandtes paa stationerne 1795 b, 192 
Dybde 107—649 fy. 


og 
195. 


Forbes crassa har muligens prioriteten, men dennes 


Vi 
har derfor ligesom Jeffreys foretrukket at bruge Lovéns 
navn, SArsii. 


mindre gode beskrivelse vanskeliggjør identiticeringen. 


1) Niederlånd. Arch. f. Zool. Suppl. I. Die Lamellibranchiaten, p. 4. 


%) Proe. Zool. Soc., 1879, p. 563. 


sarsii, Lovén, Ind. Moll Scand., 1846, p. 32. 
O. Sars, Moll. Reg. Arcet. Norv., 1878, 


p. 26. 
Lima sarsii was found at Stations and 
Depth 107—649 fathoms. 


Forbes's name, crassd, possibly has 


173 b, 192, 
195. 
the priority, but 
Like 


Jeffreys. we have therefore preferred to employ Lovén's 


its imperfect description makes identification diffieult. 
name, SArsil. 


1) Niederland. Arch. f. Zool., Suppl. 1. Die Lamellibranchiaten, p. 4. 
*) Proe. Zool. Soc., 1879, p. 563. 


Lima sarsii forekommer sparsomt langs vor vest- og 
nordkyst op til Vadsø, men synes ganske at mangle langs 
Arten er desuden funden langs hele Europas 
vestkyst Middelhavet ved St. Helena. Den 
bathymetriske udbredelse er 50—1417 fv. Fossil er den 
kjendt fra Sicilien og Rhodes. 


sydkysten 


samt 1 og 


Lima sarsii oceurs sparingly along the west coast of 
Norway, and the north coast up to Vadsø, but seems to 
be altogether absent from the south coast. The species is 
found, moreover, along the entire west coast of Europe, 
in the Mediterranean, and at St. Helena. 
distribution is from 50 to 1417 fathoms. 


a fossil in Sicily and Rhodes. 


Its bathymetrical 
It is known as 


Pecten fragilis, Jetireys. 


Pecten fragilis, Jeffreys, Ann. & Mag. Nat. Hist. ser. 4, vol. 18, 1876, p. 424. 


Findested. 
05 08, SU2, 255 


p 


Stat. 35, 40, 51, 58, 96, 
Dybde 658—1539 fv. 
De største exemplarer var indtil 25 


205, 240, 248, 


mm. lang, 23 
mm. bred. 

Denne ægte dybyandsform hører hjemme paa de store 
oceandyb mellem Spitsbergen og Grønland i nord og Cape 
Hatteras og Senegambien 1 syd. 
bredelse er 658—1785 fy. 


Den bathymetriske ud- 


Jeffreys, Proc. Zool. Soc, 1879, p. 591, PI. 45, fig. 1. 


Locality. Stations 35, 40, 51, 53, 96, 205, 240, 
248, 295, 303, 312 and 3538. Depth 658—1539 fathoms. 

The largest specimens were as much as 25 mm. in 
length, and 23 mm. in breadth. 

This true deep-water form inhabits the great ocean 
deptlis between Spitsbergen and Greenland to the north. 
and Cape Hatteras and Senegambia to the south. Its 
bathymetrical distribution is from 658 to 1785 fathoms. 


Pecten imbrifer, Lovén. 


Pecten imbrifer, Lovén. Ind. Moll. Scand., 1846, p. 31. 


Verrills beskrivelse af cyclopecten pustulosus 1 sit ar- 
beide over familien pectimidæ?) stemmer 1 det store hele 
overens med den nordeuropæiske pecten imbrifer, Lovén, dog 
er hos den amerikanske form de radierende ribber paa 
venstre skallet mere faatallige. Dette byder imidlertid neppe 
noget fuldt tilfredsstillende artsmærke, hvorfor vi maa anse 
den nordamerikanske form identisk med den europærske. 
Verrills tegning (tab. 19, fig. 3, 4) kan vi dog vanskelig 
bringe i overensstemmelse med hans tidligere af pecten 
pustulosus. Hans cyclopecten subimbrifer (p. S4). som han 
i tidligere arbeider har identificeret med den nordeuropæiske 
art, turde derimod være forskjellig fra denne. 

Findested. Stationerne 48, 164, 192, 237, 
290, 823, 3857. Dybde 125—649 fv. 


De høiarktiske exemplarer udmærker sig fra de ved 


262. 270, 


den norske kyst forekommende ved sin størrelse. Medens 
disse ikke bliver mere end 11 mm., var exemplarer, som 
Et 20 mm. langt 
nærmede sig meget den af Posselt 


lortabe re) 


maalte 20 mm., ikke sjeldne blandt hine. 


exemplar fra stat. 237 
i Conspectus Fauna Groenlandicæ ip. 


N 


beskrevne varietet lamellosa. 


1 


) Trans. Connecticut Acad., vol. 10, 1897, p. S3. 


hoskynsi, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 30. PI. 2, fig. 1 a—c. 


Verrill's deseription of Cyclopecten pustulosus, im his 
work on the Pectimidæ family!), agrees on the whole with 
the North European Pecten imbrifer, Lovén, although the 
radiating ribs on the left valve in the American form are 
fewer in number. This, however, scarceely constitutes an 
altogether satisfactory specitic feature, and we must there- 
fore regard the North American form as identical with the 
European. We have some diffieulty, 
Verrill's drawing (Pl. XIX, figs. 3, 4) 


one of Pecten pustulosus. 


however, in making 
agree with his earlier 
On the other hand, his Cyclo- 
pecten subimbrifer (p. 84), which, in earlier works, he has 
identified with the North-European species, possibly differs 
from it. 
Locality. Stations 48, 164. 192, 23", 262, 
Depth 125—649 fathoms. 
The high-aretic specimens are distinguished from those 


270, 290, 
323, and 357. 


occurring on the Norwegian coast by their size; for whereas 
the latter 
measuring 20 mm. were not uncommon among the former. 


do not attain more than 11 mm., specimens 
One of these, measuring 20 mm. in length, from Station 
237, bore a great resemblance to the variety lamellosa, 
deseribed by Posselt in ,Conspectus Fauna Grænlandiea 
(på Perl): 


1) Trans. Connecticut Acad., vol. 10, 1897, p. S3. 


Pecten imbrifer forekommer paa de større dyb langs 
vor vest- og nordkyst. Ved sydkysten synes den derimod 
at mangle. Den er endvidere kjendt fra Karahavet, Novaja 
Semlja, Barentshavet, Spitsbergen, Færøerne, Island, Grøn- 
land og Nordamerikas østkyst. Artens udbredelse mod syd 
kan for tiden ikke med sikkerhed angives, da den hos et 
flertal af forfattere har været sammenblandet med den 
nærstaaende af Forbes fra Æxeerhavet beskrevne pecten 
hoskynsi. Den bathymetriske udbredelse 30—650 fv. 
Fossil er den funden i Norge og Italien. 


er 


Oo 





Pecten imbrifer ocecurs in the great depths along the 
west and north eoasts of Norway, but appears, to be absent 
from the south coast. It has also been found in the Kara 
Sea, Novaja Semlja, the Barents Sea, Spitsbergen, the 
Faroe Isles, Iceland, Greenland, and on the east coast of 
North America. Its southwards cannot at 
present be stated with certainty, as the majority of writers 


distribution 


have confounded it with the nearly-allied Pecten hoskynsi 
from the Agean Sea, deseribed by Forbes. Its bathymet- 
rical distribution is from 30 to 650 fathoms. It is found 


as a fossil in Norway and Italy. 


Pecten grænlandicus, Sowerby. 


Pecten grønlandicus, Sowerby, Thes. Conch., part 1, 1847. p. 57, PI. 13, fig. 40. 


Findested. Stationerne 223, 224, 257, 261, 262, 
267, 270, 278, 323, 326, 338, 3638; Jan Mayen, 30 fv. og 
Advent Bay, 30 fr. Dybde 30—209 fv. 


Medens denne art ved vor kyst ikke blir mere end 
15 mm. lang, maalte exemplarerne fra Spitsbergen indtil 
24 mm. 

Pecten grønlandicus forekommer ved vor kyst ikke 
søndenfor Tromsø. Forøvrigt er den en cireumpolar art, 
som er kjendt fra Sibiriens ishavskyster Karahavet, Novaja 
Semlja, Spitsbergen, Frants Josefsland, Hvidehavet, Jan 
Mayen, Island, Grønland, arktisk Nordamerika, golfen ved 
St. Laurence og det nordlige af Atlanterhavet indtil vest 
af Senegambien. Den bathymetriske udbredelse er 3— 
713 fv. 
land, Norge, det nordlige Rusland og Sibirien. 


Fossil er den funden i Grinnelland, Maine. Skot- 


G. 0. Sars, Moll. Reg. Arct. Norv., 1878. p. 238, Pl. 2, fig. 4 a—c. 


Locality. Stations 223, 224, 257, 261, 262, 267, 
270, 273, 323, 326, 338 and 363; Jan Mayen in 30 
fathoms, and Advent Bay in 30 fathoms. Depth 30 to 
260 fathoms. 

While this species does not attain a length of more 
15 mm. on the coast of Norway, specimens from 
Spitsbergen measured as much as 24 mm. 

Pecten grænlandicus does not occur on the Norwegian 

coast south of Tromsø. 


than 


It is furthermore å cireumpolar 
species, known on the Arctic shores of Siberia, in the 
Kara Sea, Novaja Semlja, Spitsbergen, Franz Josef Land, 
the White Sea, Jan Mayen, Iceland, Greenland, arctic 
North America, the Gulf of St. Lawrence, and the North 
Atlantic down to the west of Senegambia. Its bathyme- 
It is found 
as a fossil on Grinnell Land, in Maine, Scotland, Norway 


trical distribution is from 3 to 713 fathoms. 


northern Russia, and Siberia. 


Pecten similis, Laskey. 


Pecten similis, Laskey, Mem. Werner. Soc., vol. 1, 1811, p. 387, PI. 8. 
Forbes & Hanley, Brit. Moll., vol. 2, 1853, p. 293, PI. 52, 
G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 


Pecten similis foreligger kun fra en lokalitet, Husø, 
40—00 fv. 
syd- og vestkyst. 
men er dog funden helt op til Vadsø. Mod syd gaar denne 
art til Madeira, Middelhavet, Adriaterhavet og «Egeerhavet. 
Den bathymetriske udbredelse er 15—703 fv. Fossil er 
den funden i England, Belgien, Italien og Rhodes. 


Den er almindelig paa de større dyb ved vor 
Nordenfor Lofoten blir den mere sjelden, 


Den norske Nordhavsexpedition: H. Friele. Mollusca III. 


fig. 6, PI. S, fig. 1. 


Pecten similis was only found in one locality, namely 
Husø, in depths of from 40 to 60 fathoms. It is common 
in the deep water off the south and west coasts of Norway. 
It is rarer north of Lofoten, but is found as far north as 
the Mediter- 
ranean, the Adriatic, and the Ægean Seas. Its bathy- 
metrical distribution is from 15 to 708 fathoms. lt is 
found as a fossil in England, Belgium, Italy and Rhodes. 


Vadsø. Southwards it extends to Madeira, 


10 


Pecten incomparabilis, Risso. 


Pecten incomparabilis, Risso, Hist. Eur. Mer., vol. 4, 1826, p. 392, fig. 154. 
—  furtivus, Lovén, Ind. Moll. Scand., 1846. p. 31. 
—  testæ, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 19. 


Denne art fandtes af Nordhavsexpeditionen kun ved | This species was found by the North Atlantic Expedi- 
Bodø, 40—60 fr. Ved den norske kyst forekommer den tion only at Bodø, in depths of from 40 to 60 fathoms. 
op til Lofoten. Mod syd gaar den til Middelhavet, Sene- | On the Norwegian coast it occurs northwards as far as Lo- 
gambien og Azorerne. Den batbymetriske udbredelse er foten.  Southwards it extends to the Mediterranean, Sene- 
10—1000 fv. Fossil er pecten incomparabilis kjendt fra gambia, and the Azores. Its bathymetrical distribution is 
Italien. from 10 to 1000 fathoms. It is known as a fossil in Italy. 


Pecten striatus, O. F. Miller. 
Pecten striatus, Q. F. Miller, Prodr. Fau. Dan., 1776, p. 248. 
-— —- OMF MillerZoolDan SS roe Np 20 FPIIG Ot esN5: 
== — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 19. 


Pecten striatus fandtes ved Husø og Bodø, 40—060 fv. | Pecten striatus was found at Husø and Bodø, mm 
Den er kjendt langs hele den norske kyst op til Havø- depths of from 40 to 60 fathoms. It is known all along 
sund (Finmarken). Den er en østatlantisk art, som er the Norwegian coast up to Havøsund (Finmarken). It 
udbredt langs Europas vestkyst fra Finmarken og Fær- is an east-Atlantic species, which is distributed along 
øerne til Middelhavet Den bathymetriske udbredelse er the west coast of Europe, from Finmark and the Faroe 
5—458 fv. Fossil er den funden i Skandinavien, England Isles to the Mediterranean. Its bathymetrical distribution 


;S from 5 to 458 fathoms. It is found in the fossil state 


og Italien. 
in Scandinavia, England and Italy. 


- 


Pecten tigrinus, O. F. Miller. 
Pecten tigrinus, O. F. Miiller, Prodr. Zool. Dan., 1776, p. 248. 
— O. F. Miiller, Zool. Dan.s 1788, vol. 2, p. 26, Pl. 60, figs. G—8. 
— — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 18. 


Et dødt exemplar fandtes paa stat. 173 b, 300 fv. A dead specimen was found at Station 178 b, in 300 

fathoms. 

Arten forekommer almindelig langs hele den norske The species is common all along the Norwegian coast 
kyst op til Nordkap. Mod syd gaar den til Spanien (Vigo): | up to the North Cape. It extends southwards as far as 
Den bathymetriske udbredelse er 5—300 fv. Fossil er Spain (Vigo). Its bathymetrical range is from 5 to 300 
den funden i Norge, England, Spanien og Italien. | fathoms. It is found as a fossil in Norway, England, 


Spain and Italy. 


Pecten vitreus. Chemnitz. 


Pallium vitreum, Chemnitz, Conch. Cab., vol. 7, 1782, p. 335, PI. 67, fig. 637 a. 
Pecten vitreus, Gmelin, Syst. Nat., ed. 13, 1789, p. 3328. 

— — Jeffreys, Brit. Conch., vol. 5, 1869, p. 168, PI. 99, fig. 6. 

— — G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 21, PI. 2, fig. 5 a—b. 


Findested. Stationerne 1, 9, 51 (et ganske ungt, Locality. Stations I, 9, 51 (an empty shell of quite 
dødt skal, som synes at tilhøre denne art), 192 (døde a young specimen that seemed to belong to this species), 
skaller), 255, 257 samt ved Husø, 100 fv., og Sognefjord. 192 (empty valves), 255 and 257, and also at Husø in 100 
100 fv. Dybde 100—1163 fv. | fathoms, and in the Sogne Fjord in 100 fathoms. Depth 


100—1163 fathoms. 


Exemplarerne tilhører dels hovedformen, pecten vitreus, 
dels den tyndere, glatte, mere hyaline pecten abyssorum, 
Lovén"'). Da der mellem disse to former findes overgange, 
kan vi ikke som Sars og Locard betragte den sidstnævnte 
som en selvstændig art, men maa med Jeffreys, Norman 
og Verrill anse den som en dybvandsvarietet af pecten vitreus. 


Begge former træffes paa de større dyb langs den 
norske kyst op til Nordkap. 
en kosmopolitisk art, som er kjendt fra Grønland, de 


Pecten vitreus synes at være 


europæiske og nordamerikanske Atlanterhavskyster, Middel- 
havet, Kanariske øer, Azorerne, Nordafrikas vestkyst, Sar- 
gassohavet, vest af Sydpatagonien, syd af Japan og Philip- 
pinerne. Den bathymetriske udbredelse er 50—2263 fv. 
Fossil er den kjendt fra Norge og Sicilien. 


Some of the specimens belong to the principal form 
P. vitreus, and some to the smooth, thinner, more byaline 
P. abyssorum, Lovén)). As there are transition forms 
between these two, we cannot, like Sars and Loeard. 
regard the last-named as an independant species, but, with 
Jeffreys, Norman, and Verrill, must consider it to be a 
deep-water variety of P. vitreus. 

Both forms are met with in the deep water off the Nor- 
wegian coast up to the North Cape. P. vitreus seems to be a 
cosmopolitan species, known in Greenland, ou the European 
and North American shores of the Atlantic, in the Mediter- 
ranean, the Canary Isles, and the Azores, on the north- 
west coast of Africa, in the Sargasso Sea, on the west 
coast of South Patagonia, off the south coast of Japan, 
and the Philippine Islands. Its batbymetrical distribution 
is from 50 to 2263 fathoms. lt is known as a fossil in 
Norway and Sicily. 





Pecten islandicus, 0. F. Miller. 


Pecten islandicus, 0. F. Miller, Prodr., Fau. Dan., 1776, p. 248. 


Findested. NStationerne 270, 275. 312 (døde skaller), 
336; Bodø, Advent Bay og Magdalena Bay 40—00 fy. 
Fra de fleste lokaliteter foreligger den i talrige exemplarer. 
Dybde 4+0—147 fv. (658 fv.). 

Ved den norske kyst har pecten islandicus sin syd- 
grændse ved Bergen, hvor den dog blot forekommer 1 dværg- 
agtig smaa exemplarer. Den er en circumpolar art, som 
er kjendt fra Karahavet, Novaja Semlja, Barentshavet, 
Spitsbergen, Jan Mayen, Murmankysten, Island, Grønland, 
Amerikas nord- og østkyst indtil Connecticut, Berings- 
havet, Kamtschatka og det nordlige Japan. Døde skaller 
er fundne i Kattegat, Nordsøen, ved de britiske kyster, 
Biskayerbugten og ved Neapel og Messina, men disse er 
øiensynlig  subfossile. Den bathymetriske udbredelse er 
5—170 fv. Til exemplarerne fra stat. 312, 658 fv., kan 
der ikke tages hensyn, da de var døde. Af samme grund 
maa vi ogsaa bortse fra Caudanexpeditionens stat. 19 (213 
fr.) i Biskayerbugten. Fossil er pecten islandicus kjendt 
fra Spitsbergen, Skandinavien, nordlige Rusland, England, 
Grønland, Sibirien og Spitsbergen. 


) Peeten abyssorum, M. S. Lovén, Asbjørnsen, Bidrag til Chri- 
stianiafjordens litoralfauna. Nyt Mag. f. Naturvidensk., vol. 7, 
1853, p. 352. M. Sars, Bidrag til kundskab om Christiania- 
fjordens fauna, II, Op. eit. vol. 17, 1870, p. 211. G.0. Sars, 
Moll. Reg. Aret. Norv., 1870, p. 22, tab. 2 


2, fig. 6 ae. 


Fabricius, Fau. Grønl., 1780, p. 415. 
— G. 0. Sars, Moll. Reg. Aret. Norv., 1878, p. 16, PI. 2, fig. 2. 


Locality. Stations 270, 275, 312 (empty valves), and 
336, Bodø, Advent Bay and Magdalena Bay (40—60 fa- 
thoms). The specimens from most of these locealities are 
numerous.  Depth 40—147 fathoms (658 fathoms). 

Off the Norwegian coast, Pecten islandicus has its 
southern limit at Bergen, where. however. only small 
dwarfish specimens oceur. It is a eireumpolar species, 
found im tbe Kara Sea, Novaja Semlja, the Barents Sea. 
off Spitsbergen, Jan Mayen, the Murman Coast, Teeland, and 
Greenland, the north and east coasts of North Ameriea 
down to Connecticut, mm the Bering Sea, Kamtscbatka, 
and northern Japan. Empty sbells have been found in 
the Kattegat and the North Sea, off the British coasts, 
in the Bay of Biscay, and off Naples and Messina; but 
these are evidently sub-fossil. Its bathymetrieal distribution 
is from 5 to 170 fathoms. No notice can be taken of 
the specimens from Station 312 (658 fathoms), as they 
were not living: and for the same reason we must dis- 
regard those from Station 19 of the Caudan Expedition, 
in the Bay of Biscay (213 fathoms). P. islandieus is known 
as a fossil in Spitsbergen, Scandinavia, northern Russia, 
England, Greenland and Siberia. 


) P. abyssorum, M. S. Lovén, Asbjørnsen, Bidrag til Christiania- 
fjordens Litoralfauna. Nyt Mag. f. Naturvidensk., vol. 7, 1553, 
p. 352. M. Sars, Bidrag til Kundskab om Christianiafjordens 
Fauna. II. Op. cit., vol. 17, 1870, p. 211. G. 0. Sars, Moll. 
Reg. Arct. Norv. 1870, p. 22, PI. 2, figs. 6 a—c. 


Pecten septemradiatus, O. F. Miller. 


Pecten septemradiatus, O. F. Miller, Prodr. Fau. Dan., 1776, p. 248. 
— — triradiatus, O. F. Miller, Op. cit., p. 248. 


O. F. Miller, Fau. Dan., vol. 2, 1788, p. 25, P1. 60, figs. 1—2. 


— — septemradiatus, G. O. Sars, Moll, Reg. Arct. Norv., 1878, p. 18. 


Døde skaller af denne art fandtes paa stat. 10, 220 
fr. og stat. 149, 149 fv. 

Pecten septemradiatus er almindelig langs hele den 
norske kyst op til Varangerfjorden. Artens sydgrænse er 
ved de Canariske øer og Nordafrikas vestkyst. Den batby- 
metriske udbredelse er 30—1066 fv. 
i Skandinavien og de britiske øer. 


Fossil er den funden 


Hi 
| 


V 
| 
| 


Empty valves of this species were found at Station 
10 in 220 fathoms, and Station 149 in 149 fathoms. 

Pecten  septemradiatus is common all along the Nor- 
wegian coast up to the Varanger Fjord. The southern 
limit of the species is at the Canary Isles and the north- 
west coast of Africa. Its bathymetrical distribution is from 
30 to 1066 fatboms. lt is found as a fossil in Scandinavia 
and the British Isles. 


Pecten sulcatus, 0. F. Miller. 


Pecten sulcatus, Q. F. Miller, Prodr. Zool. Dan., 1776, p. : 

Lovén, Ind. Moll. Scand., 1846, p. 3 
—  aratus, Jeffreys, Brit. Conch., vol. 2, 1863, p. 64, vol. 
G. 0. Sars, Moll. Reg. Arct. :Norv., 1878, p. I 


Stat. 9, 206 fv., var den eneste localitet, hvor denne 
art blev tagen af Nordhavsexpeditionen. 


Denne vakre art forekommer hyppig langs vor syd- 
og vestkyst op til Lofoten. Mod syd gaar den til Nord- 
afrikas vestkyst og Middelhavet. 
Jeffreys i, at den middelhavske pecten bruei og pecten sul- 
catus er identiske. En sammenligning mellem exemplarer af 


Vi er nemlig enig med 


pecten bruei Paysaudeau fra Korsika og typiske exemplarer 
af den nordiske pecten sulcatus, viser ikke nogen væsentlig 
forskjel, der kan berettige opretholdelsen af Paysaudeaus 
art. Den bathymetriske udbredelse er 12—909 fv. Fossil 
er pecten sulcatus funden i vore yngre glaciale skjælbanker 
og i Belgiens coralline crag. 


30. 
Sp gre MSN JEG GBL ma, 5 
7, tab. 2, fig. 8 ab. 


Station 9 (206 fathoms) was the only locality in 
which this species was found by the North Atlantic Ex- 
pedition. 

This beautiful species is frequently met with along the 
Norwegian coast as far north as Lofoten. Southwards it 
extends to the north-west coast of Africa and the Mediter- 
We agree with Jeffreys in considering the Medi- 
terranean species, P. bruei, to be identical with P. sulcatus. 
Å comparison of specimens of P. bruei, Paysaudeau, from 
Corsica, 
we see 


ranean. 


with typical specimens of the northern P. sulcatus, 
no essential difference that can justify the main- 
of Paysaudeau's species. Its bathymetrical distribu- 
tion 15 12 to 909 fathoms. P. sulcatus is found as 
a fossil in the Norwegian shell banks of the Later Glacial 
Period, and im the Belgian coralline crag. 


taining 
from 


Malletia obtusa, M. Sars. 


Yoldia abyssicola, M. Sars, Christiania Vidensk. Selsk. Forbdl., 1859, p. 86. 





— obtusa, M. Sars in G. O. Sars, Remark. Forms Anim. Life, vol. 1, 1872, p. 28, PI. 3, figs. 16—20 
Mallettu — Mørch, Forhandl. skandinaviske Naturforsk. lite møde, 1873, p. 370. 
= — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 41, Pl. 19, fig. 3a—b. 
Findested. Stationerne 1, 2, 149 og 255. Dybde Loeality. Stations 1, 2, 149, and 255. Depth 155 
135—672 fv. | —672 fathoms. 
Malletia  obtusa, som først fandtes af M. Sars, | Malletia obtusa, which was first found by M. 


forekommer paa de større dyb langs vor vestkyst op Sars, occurs in the deep water along the west coast 


til Lofoten. Den er endvidere funden paa de store | of Norway up to Lofoten. It is moreover found 
oceandyb udenfor de britiske øer, Frankrig, Spanien, | in the ocean depths off the British Isles, France, 


Portugal og Nordafrika indtil Cap Verd. 
den tagen i Middelhavet og paa talrige lokaliteter udenfor 
Nordamerikas østkyst mellem Nova Scotia og Cape Hat- 


Ligeledes er 
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Spain, Portugal, and the north of Africa down to Cape 
Verd. It has also been found in the Mediterranean, and 


in numerous localities off the east coast of North America 
Its 


teras. Den bathymetriske udbredelse er 135—1702 fy. | between Nova Scotia and Cape Hatteras. bathy- 
| -metrical distribution is from 135 to 1702 fathoms. 
Malletia cuneata, Jeffreys. 
Solenella cuneata, Jeffreys, Rep. Brit. Assoc., 1873, p. 112. 
Malletia — Jeffreys, Ann. & Mag. Nat. Hist., ser. 4, vol. 18, 1876, p. 435. 
— — Jeffreys, Proc. Zool. Soc, 1879, p. 586, P1. 40, fig. 10. 
Findested. Stationerne 52, 183, 213 og 353. Dybde || Locality. Stations 52, 188, 2138 and 353. Depth 


1833—1861 fv. 

Denne dybvyandsart er kun kjendt fra de store At- 
lanterhavsdyb. 
Spitsbergen og mundingen af Baffinsbugten; mod syd gaar 


Nordgrændsen for artens udbredelse er ved 


den til troperne. Desuden er den funden paa flere lokaliteter 
i Middelhavet. 
2260 fv. 


Den bathymetriske udbredelse er 295— 





1533—1861 fathoms. 

This deep-water species has only been found in the 
great depths of the Atlantic. The northern limit of its 
distribution is off Spitsbergen and at the mouth of Baffin's 
Bay; southwards it extends to the tropics. Itis also found 
in several places im the Mediterranean. Its bathymetrical 
distribution is from 295 to 2260 fathoms. 


Yoldia hyperborea, Lovén. 


Yoldia hyperborea, Lovén, Torell, Spitzberg. Moll, 1859, p. 149, PL. 2, fig. 6 åa 
Leche, Vega Exp. Vetensk. Iakttag., vol. 3, 18838, p. 444, PI. 33, figs. 16, 17. 


Vi har havt anledning til at sammenligne Nordhavs- 
expeditionens materiale med typiske af de 
amerikanske former yoldia lmatula. Say og yoldia sapo- 
tilla, Gould samt med Sars's yoldia lumatula og Torellg 
originalexemplar af zoldia hiyperborea. At dømme efter 
dette materiale synes voldia sapotilla at slutte sig nær 


exemplarer 


yoldia hyperborea, dog er hos denne næbbet afrundet 
medens det hos yoldia  sapotilla er mere skraat af- 
skaaret. I skallets vækstlinier træder denne forskjel 


tydelig og skarpt frem (cfr. Gould, Rep. on Invert. of 
Massachusetts, ed. 1, 1841, fig. G1). — Endvidere synes 
yoldia hyperborea at have flere laastænder, vi har hos denne 
fundet 22—26/16—22, medens oldia sapotilla blot har 
16—18 paa hver side. Forøvrigt afviger disse to former 
ikke fra hinanden, hos dem begge er saaledes skallets høide 
lig eller noget større end den halve længde. 


I modsætning til Verrill, der betragter Sars's Wmatula 
for identisk med hyperborea, Lovén, men forskjellig fra 
limatula, Say?), kan vi ikke opdage nogen væsentlig forskjel 
mellem den norske og den amerikanske form, kun synes 
den sidste at have noget færre laastænder, 22/18, men 
dette antal kan dog ogsaa findes hos den norske. Yoldia 
Umatula, Say, har den samme langstrakte form som Sars's, 
hos dem begge er skallets høide mindre end den halve 
længde; kun hos ganske unge exemplarer er den lig. 





1) Trans. Connecticut Acad., vol. 6, 1881, p. 226. 


| 
| 








b. 


We have had an opportunity of comparing the 
specimens from the North Atlantic Expedition with 
types of the American JYoldia lmatula, Say, and 


Yoldia sapotilla, Gould, and with Y. hyperborea, Lovén, 
from Spitsbergen (original specimen from Torell), and 
Y. limatula, G. O. Sars, from various localities of northern 
Norway. From this it appears that I. sapotilla is nearly 
allied to Y. hyperborea, though the beak in the latter is 
rounded, while in Y. sapotilla it is more obliquely truneated. 
In the lines of growth this difference is very marked (ef. 
Gould, Rep. on Invert. of Massachusetts, Ist. ed. 1841, 
fig. 61). Y. hyperbored, moreover, appears to have a greater 
number of hinge-teeth; we have found 22—26/16—22, 
while Y. sapotilla has only from 16 to 18 on each side. 
other respects, these two forms do not differ from 
one another. The height of the shell, for instance, im both 
of them, is equal to, or rather more than, half the length. 

Unlike Verrill, who regards Sars's l/matula as iden- 
tical with Lovén's hyperborea, but different from Say's 
limatula*), we can discover no essential difference between 
the Norwegian and the American form, except that the 
latter appears to have rather fewer hinge-teeth (22/18): 
but the same number can also be found in the Norwegian form. 
Y. limatula, Say, has the same elongated form as that of 
Sars; in both of them the height of the shell is less than 
half the lengtb. Only in quite young specimens is the 
height equal to half the length. 


In 


1) Transac. Connecticut Acad, vol. 6, 1884, p. 226. 


Forskjellen mellem voldia hiyperborea, ;oldia sapo- 


tilla og yoldia limatula er saa liden, at de mneppe 
bør opfattes som selvstændige arter. Som hovedform 
skulde vi anse yoldia hiyperborea, da denne har det 


største udbredelsesomraade, og de to øvrige som varieteter 
og da zoldia sapotilla som en vestlig, amerikansk form og 
yoldia lmatula som en væsentlig østlig europæisk; denne 
sidste forekommer dog ogsaa paa den amerikanske side. 
Yoldia myalis, Couthouy, har vi desværre ikke havt anled- 
ning til at undersøge. vi tør derfor ikke udtale os om 
denne, men er vi tilbøielig til at slutte os til Posselts for- 
mening, at den ikke har noget med ovennærnte tre former 
at gjøre!). 

Yoldia  hyperborea fandtes paa stat. 357, 125 fv., 
Norskøerne, 30 fv, Advent Bay, 20—40 fr.. og Magda- 
lena Bay, 20—40 fv. 
mm. lang, 16 mm. høi. 


De største exemplarer maalte: 50 


Den typiske yoldia hyperbored er en høiarktisk eir- 
cumpolar art, 
land, Novaja 
Beringshavet, 


som er kjendt fra Spitsbergen, nordlige Rus- 
Semlja, Karahavet, Sibiriens ishavskyster, 
arktisk Nordamerika og Grønland. Den 
udbredelse er 8—350 fv. Knipowitseh an- 
fører den som fossil fra det nordlige Rusland. 





bathymetriske 


The difference between JYoldia hyperborea, Y. sapo- 
tilla, and Y. lmatula 18, small that they 
ought scarcely to be regarded as independent species. 
We 
and 


indeed, so 


should consider Y. hyperborea as the principal form, 
the two others as varieties, TY. sapotilla as a 
western, American form, and Y. limatula as mainly east- 
The latter, however, also occurs on the Ameri- 
We have unfortunately had no opportunity 
Couthouy, and are therefore 
unable to give an opinion ov 


European. 
can side. 
of -examining 2. myalis, 
the subject; but we are in- 
elined to agree with Posselt in thinking that it is in no 
way connected with the three above-mentioned forms). 

Yoldia hyperdorea was found at Station 357 in 125 
fathoms. off the Norwegian Islands (Spitsbergen) im 50 
fathoms, and in Advent Bay and Magdalena Bay in from 
20 to 40 
mm. in length, and 16 mm. in height. 

The typical Y. hyperboret is & high-arctie, eireum- 
polar species off Russia 
Novaja Semlja, the Kara Sea, op the Siberian shores of 
the Arctic Ocean, in the Bering Sea, arctic North America, 


fathoms. The largest specimens measured 30 


found Spitsbergen, northern 


and Greenland. Its bathymetrical distribution is from 8 to 


350 fathoms. Knipowitsch states its occurrence as a fossil 


in northern Russia. 


Portlandia arctica, Gray. 


Nucula 


Yoldia — 

—- —  M. Sars, Foss. Dyrelevninger, 1865, p. 
Portlandia — G. O. Sars, Moll. Reg. Arct. Norv., 1878, 
Yoldia —  Leche, Vega Exp. Vetensk. Iakttag., vol. 3. 


Døde skaller af denne art fandtes paa stationerne 
312, 353 og 363. 
1335 fv. og 260 fr., er der grund til at antage, at exem- 
plarerne er af drivisen ført ud paa dybet. thi portlandia 
arctica synes ikke at være nogen dybvandsform, dens bathy- 
metriske udbredelse er 5—100 fr. Til denne art har vi 
under nogen tvil ogsaa henført en ung portlandia (long. 
dimm. alt 3 mm., crass. 2 mm.) fra stat: 290, 191 fv. 


Da disse stationers dybde er 658 fv.. 


Portlandia arctica er en høiarktisk, eirceumpolar art, 
som er kjendt fra Grønland, arktisk Amerika. Berings- 
havet, Sibiriens ishavskyster, Karahavet, Novaja Semlja, 
Hvidehavet og Spitsbergen. Ved Norges kyster synes den 
ikke mere at forekomme levende, subfossil er den derimod 
Fossil er 
portlandia arctica kjendt fra Norge, Skotland, Grønland, 
Canada, Sibirien og det nordlige Rusland. 


funden suavel ved Lofoten som ved vestkysten. 


') Consp. Fau. Grænlandicæ, 1898, p. 31. 


arctica, Gray, Parry's First Voyage, Suppl. to. App., 1824, p. 251. 
Torell, Spitsbergens Mollusker. 1859, p. 145. 


145. 
37, Pl. 4, fig. T ab. 
1983, p. 444, PI. 33, fig. 
Empty shells of this species were found at NStations 
SIN As the depths at these stations are 
respectively 658, 1333, and 260 fathoms, there is reason 


18, 19. 


353 and 363. 
to suppose that the specimens have been carried out by 
the drift-ice into deep water, for Portlandia arctica does 
not appear to be å deep-water form, its bathymetrical 
distribution being from 5 to 100 fathoms. There is also 
a young Portlandia (length 5 mm., height 3 mm., thickness 
2? mm.) from station 290 (191 fathoms), which we have 
with some hesitation referred to this species. 

Portlandia arctica is a high-aretie. eireumpolar spe- 
eies. known in Greenland, aretic America, the Bering Sea, 
on the arctic shores of Siberia, in the Kara Sea, Novaja 
Semlja, the White Sea and Spitsbergen. It no longer 
seems to oceur in a living state off the Norwegian coast; 
but on the otber hand, it is found in å sub-fossil condition 
both off Lofoten and the west coast of Norway. Port- 
landia arctica is known as a fossil in Norway, Scotland, 
Greenland, Canada, Siberia and the north of Russia. 


1) Consp. Fau. Grænlandica, 1898, p. 31. 
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Portlandia pustulosa, Jeffreys, 


Leda pustulosa, Jeffreys, Am. & Mag. Nat. Hist., ser. 4, vol. 18. 1876, p. 430. 


Denne art erholdes kun paa stat. 31, 417 fv og stat. 
197 fv. Den er tidligere funden af ,. Valorous* i mun- 
dingen af Davisstrædet, 1450 fv. 


PS 
sPoreupine* har den fra 
Færøkanalen, 540 fv., Irlands nordvestkyst, 420—1470 fv., 
s Fly- 
ing Fox* har taget den ved Irlands sydvestkyst, 1000 fy, 
s Pravailleur* 1042 fy. 


pliocene 


og fra flere stationer mellem England og Gibraltar. 


Fossil er 
lag i Syd- 


og udenfor Satander, 


portlandia pustulosa kjendt fra de 


Seguenza, Atti R. Accad. Lincei, 1877, p. 


LTE NE Bre Ut 


This species was only found at Station 31 (417 fa- 
thoms). and Station 273 (197 fathoms). It was previously 
the at the the Davis 
Straits, in 1450 fathoms; by the *Porcupine” in the Faroe 
Channel (540 fathoms), off the north-west coast of Ireland 
(420—1476 fathoms), and at several stations between Ene- 
land and Gibraltar; by tbe Flying Fox' on the south-west 
coast of Ireland (1000 fathoms): and by the *Travailleur' 
off Satander (1042 fathoms). Portlandia 


fossil in the Pliocene beds of South Italy. 


found by *Valorous” mouth of 


pustulosa is a 


Portlandia frigida, Torell. 


italien. 
Joldia frigida, "Torell, 
— — Leche, Kongl. Sv. Vet. 
Portlandia —  G. 0. Sars, Moll. Reg 
Findested. Sognefjord, 100 fv., og Advent Bay, 


20—40 fv. samt stationerne 87, 192, 223, 225, 253, 
261, 267, 270, 338 og 357. Dybde 20—649 fv. 


260, 


Portlandia frigida er almindelig langs hele den nor- 
Den er endvidere kjendt fra Grønland, Nord- 
amerikas østkyst indtil New Jersey, Middelhavet, Biskayer- 
bugten, De britiske øer, Island, Murmankysten, Spitsbergen, 


ske kyst. 


Novaja Semlja og det nordlige Japan. 
udbredelse er 5—1360 fv. 
Italien og Grønland. 


Den bathymetriske 
Den er funden fossil i Norge, 


Spitsbergens Moll., 1859, p. 148, PL 1, 
Akad. HandlX, vol. 165 nor 2 MerSpe SEIN 
. Aret. Norv., 1878, p. 39, PA ti oia 


floor 
fig. 


6 a—d. 





b. 


Locality. The Sogne Fjord (100 fathoms), Advent 
Bay (20—40 fathoms), and Stations 87, 192, 228, 225, 
253, 260, 261, 267, 270, 338, and 357. Depth 20—649 
fathoms. 

Portlandia frigida is common all along the coast of 
Norway. It is further found off Greeuland, the east 
coast of North America down to New Jersey, in the Me- 
diterranean, the Bay of Biscay, off the British Isles, Iceland, 
the Murman Coast, Spitsbergen, Novaja Semlja, and the 
north coast of Japan. Its bathymetrical distribution is from 
5 to 1360 fathoms. It is found as a fossil in Norway, 
Italy, and Greenland. 


Portlandia tenuis, Philippi. 


Nueula tenuis, Philippi, Enum. Moll. Siciliæ, vol. 1, 1836, p 065, PI. 5, fig. 9. 


pygmæa, Forbes & Hanley, Brit. Moll., vol. 2, 1853, p. 230, PI. 67, 
Jeffreys, Brit. Conch., vol. 2, 1863, p. 154, PI. 29, fig. 15. 


fig. 10. 


Portlandia tenuis, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 38. 


Findested. Sognefjord, 100 fv., og Alten, 30 fv., 
samt stationerne 1, 124, 187, 164, 175, 192, 195, 225, 
251, 260, 261, 312, 326 (?) og 338. Dybde 39—658 fv. 


Denne art, der er almindelig ved vor syd- og vestkyst 
op til Lofoten. forekommer langs Europas vestkyst og 
Middelhavet. 
fv. Fossil er den funden i Italien. 


i 
Den bathymetriske udbredelse er 10—1357 


Locality. The Sogne Fjord (100 fathoms), Alten 
(80 fathoms), and Stations 1, 124, 1387, 164, 175, 192, 
195, 225, 251, 250, 261, 312, 326 (?), and 338. Depth 
30—658 fathoms. 

This species, which is common off the south and west 
coasts of Norway up to Lofoten, occurs along the west 
Its bathymet- 

[t is found 


coast of Europe and in the Mediterranean. 
rical distribution is from 10 to 1357 fathoms. 
as a fossil in Italy. 
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Portlandia subæquilatera, Jeffreys. 


Yoldia pygmæd, var. symmetrica, Friele, Nyt Mag. f. Naturvidensk., vol. 24, 1878, p. 222. 





forma propinqua, Leche, Kongl. Sv. Vetensk. Akad. Handl., vol. 14, no. 2, 1878, p. 26, PI. 1, fig. T ab. 


Leda subæquilatera, Jeffreys, Proc. Zool. Soc., 1879, p. 579, PI. 46, fig. 1. 


Portlandia subæquilatera slutter sig nær til portlandia 
tenuis, fra hvilken den væsentlig adskiller sig ved sin mere 
ovale afrundede form. Det er derfor et spørgsmaal, om 
den ikke rettest burde opfattes som en varietet af denne. 

Findested. NStationerne 18, 48. 1924, 200, 225, 248 
. Dybde 195—778 fy. 

Portlandia subæquilatera er tidligere kjendt fra de 
store oceandyb udenfor Europas og Nordamerikas kyster. 
Sydgrænsen for artens udbredelse er ved Azorerne og Den 
mexikanske golf. Den bathymetriske udbredelse er 92— 


og 362. 


Portlandia subæquilatera is nearly allied to P. tenuis, 
from which it is distinguished by its more oval, rounded 
shape. It is å whether it ought not more 
properly to be regarded as a variety of that species. 
Locality. Stations 18. 48, 124, 200, 225, 248, and 
Depth 195-—778 fathoms. 

Portlandia subæquilatera is known to oeeur in the great 


question 


362. 


ocean depths off the coasts of Europe and North Ameriea. 
Its southern limit is at the Azores and the Gulf of Mexico. 
Its batbymetrical distribution is from 92 to 1731 fathoms. 


Portlandia lenticula, Møller. 


pygmæa, var. gibbosa, M. Sars, Foss. Dyrelevninger, 1865, p. 38, figs. 75—83. 


Portlandia lenticula, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 39, PI. 4, fig. 10 a—b. 


IVS tyve 
Nucuta lenticula, Møller, Ind. Moll. Grønl., 1842, p. 17. 
Yoldia abyssicola, Torell, Spitsbergens Moll., 1859, p. 149, PL. 1, fig. 4 a—p. 
Findested. Stationerne 257, 261, 290, 326, 357 





samt ved Rognan, Salten, 20 fr. Dybde 20—191 fv. 
Portlandia lenticula er efter al sandsynlighed en eireum- 
polar art, idet dens udbredelse strækker sig fra Wellington 
Kanalen og Grønland til øst for Taimurhalvøen (116 Ø. L.). 
Dens sydgrænse er ved Nordafrikas vestkyst. Paa de 
sydligere findesteder synes den dog blot at være tagen sub- 
fossil. Den forkommer langs Norges vest- og nordkyst, 
søndenfor Bodø er den dog sjelden. Den bathymetriske 
udbredelse er 20—656 fv. Fossil er den funden i Norge, 
England, nordlige Rusland, Sibirien og Nordamerika. 


Locality. 
and Rognan, Salten (20 fathoms). 


Stations 257, 261. 290, 326, and 35%, 
Depth 20 —191 fathoms. 

Portlandia lenticula is in all probability å cireumpolar 
species, as its range is from Wellington Channel and 
Greenland to the east of the Taimur Peninsula (1169 EF. 


Long.). Its southern limit is the mnorth-west coast of 
Africa; but it appears to be only sub-fossil in the 
more soutbern localities. It oceurs along the west 


and north coasts of Norway, although not common south 
of Bodø. Its bathymetrical distribution is from 20 to 656 
fathoms. It is found as a fossil in Norway, England, the 
north of Russia, Siberia and North America. 


Portlandia intermedia, M. Sars. 


Yoldia intermedia, M. Sars, Foss. Dyrelevninger, 1865, p. 38, tab. 3, fig. 92-—96. 
Norv., 1878, p. 38, PI. 3, flg. 9 a—b. 


Portlandia — G. O. Sars, Moll. Reg. Arct. 
Leda — Leche, Kongl. Sv. Vet. Akad. 
Findested. Stationerne 224, 2925. 260, 261, 262, 


273, 312, 323, 326 og 357. Dybde 95—658 fv. 

Den er en ceircumpolar art, der er kjendt fra Grøn- 
land, Spitsbergen, Shetlandsøerne, Murmankysten, Novaja 
Semlja, Karahavet og Beringshavet. Desuden er den 
tagen udenfor kysten af Portugal, antagelig er den dog 
her blot subfossil. Ved de norske kyster var den tidligere 
kun kjendt fra Varangerfjorden, hvor den fandtes først af 


Qe 2Q yr o FI 1 
M. Sars og senere af G. 0. Sars. Den bathymetriske 
udbredelse er 25—920 fv. (levende) 


De paa station 3512 
—0658 fv. fundne exemplarer var døde. Jeffreys angivelse 
at 1555 fr. maa bero paa en misforstaaelse. Fossil er den 


kjendt fra Norge og det nordlige Rusland. 


Handl., vol. 16, no. 


2) 


—) 


1878, p. 24, PI. 1, fig. 5. 


Locality. Stations 224, 225, 260, 261, 262, 273, 
312, 323, 326, and 357. Depth 95—658 fathoms. 

It is a cireumpolar species. previously found off 
Greenland, Spitsbergen, the Shetland Isles, the Murman 
Coast, Novaja Semlja, and in the Kara and Bering Seas. 
It has also been found off the coast of Portugal, although 
probably only sub-fossil there. In Norway, it was formerly 
only known in the Varanger Fjord, where it was first 
detected by M. Sars, and subsequently by G. 0. Sars. Its 
bathymetrical distribution is from 25—220 fathoms (living). 
The specimens from Station 312 (658 fathoms) were dead. 
Jeffreys reports it from 1333 fathoms, but this is no doubt 
It as a 
Norway and the north of Russia. 


due to a misapprehension. is known fossil mm 
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Portlandia lucida. Lovén. 
Yoldia lucida, Liovén, Ind. Moll. Scand., 1846, p. 46. 
— —  M. Sars, Foss. Dyrelevninger, 1865, p. 38, PI. 3. figs. 87 
Leda — Jeffreys, Brit. Conch., vol. 5, 1869, p. 173, Pl. 100, fig. 1. 
Portlandia lueida, G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 37, PI. 4, fig. 8 a—b. 


le 





Findested. Stationerne 10, 18, 101, 252, 253, 255, Locality. Stations 10, 18, 101, 25%, 253, 255, 257, 
257, 260, 261, 262, 326, 338, 357 og Sognefjord, 100 fv. 260, 261, 262, 326, 338, and 357, and the Sogne Fjord 
Dybde 100—412. (100 fathoms). Depth 100—412 fathoms. 

Portlandia leida er almindelig langs hele den norske Portlandia heida is common all along the Norwegian 
kyst paa dyb over 20 fv. Den er endvidere kjendt fra coast in depths of more than 20 fathoms. It has also 
Middelhavet, Kattegat, Skagerak og det nordlige af At- been found in the Mediterranean, the Kattegat, the Ska- 
lanterhavet med tilstødende dele af Ishavet; artens nord- gerak, and the northern part of the Atlartic with the ad- 
grænse er ved Spitsbergen, sydgrænsen ved Gibraltar. joining portions of the Arctic Qcean. The northern limit 
Paa den amerikanske side gaar den fra Melville Bay i of the species is at Spitsbergen, its southern at Gibraltar. 
nord, til Massachusetts i syd. Den bathymetriske udbre- On the American side, it ranges from Melville Bay in the 
delse er 10—1456 fv. Fossil er den funden i Norge og north to Massachusetts in the south. Its bathymetrical 
England. distribution is from 10 to 1456 fathoms. It is found as a 


fossil in Norway and England. 


Portlandia expansa, Jeffreys. 


Leda erpansa, Jeftreys, Ann. & Mag. Nat. Hist., ser. 4, vol. 18, 1876, p. 431. 
— = Jeffreys, Proc. Zool. Soc., 1879, p. 580, Pl. 46, fig. 4. 


Portlandia erpansa foreligger kun i nogle faa exem- There are only a few specimens of Portlandia expansa 
plarer fra stat. 290, 191 fv. og stat. 563, 260 tv. Arten | from stations 290 (191 fathoms), and 363 (260 fathoms). 
er tidligere kjendt fra mundingen af Baffinsbugten, kysten The species had previously been found at the mouth of 
af New Foundland, oceandybet sydost af Grønland, Irlands Baffin's Bay. off the coast of Newfoundland, in the deep 
nordvestkyst. Biskayerbugten og mellem Gibraltar og Azo- | water to the south-east of Greenland, off the northwest 
rerne. Den bathymetriske udbredelse er 191—1750 fv. | coast of Ireland, in the Bay of Biscay, and between 


Gibraltar and the Azores. Its bathymetrical distribution 
is from 191 to 1750 fathoms. 


Leda pernula. Miller. 
Arca pernuila, Miller, Beschåft. Berliner Gesellsch. naturforsch. Freunde, vol. 4, 1779, p. 5%. 
Leda — Lovén, Ind. Moll. Scand, 1846, p. 34. 
-- == G. O. Sars, Moll. Rev. Arct. Norv., 1878, p. 35, Pl. 5, fig. 1 a—d. 
— — Verrill & Bush, Proc. U. S. Nat. Museum, vol. 20, 1898, p. 855, PI. 82, fig. 2. 





Findested. Stationerne 224, 261, 267, 270, 325, Loeality. Stations 224, 261, 267, 270, 323, 330, 
336, 357, Saltenfjord, 20 fr, Advent Bay, 20—40 fv., and 357. Salten Fjord (20 fathoms), Advent Bay (20—40 
Magdalena Bay, 30—060 fr. Dybde 20—223 fv. fathoms), Magdalena Bay (30—60 fathoms). Depth 20— 

223 fathoms. 

Denne variable art, som er jevnt uabredt langs hele This variable species, which is evenly distributed 
den norske kyst, er kjendt fra saavel det paeifikarktiske all along the Norwegian coast, is found in both Pacifie- 
som det atlantikarktiske omraade. Inden sidstnærnte har Arctic, and Atlantic-Arctic regions. Its southern limit 
den sin sydgrænse ved Maine og Biskayerbugten. - Den on the Atlantic side is at Maine and the Bay of Biscay. 
bathymetriske udbredelse er 4—517 fv. Fossil er den The bathymetrical range is from 4 to 517 fathoms. It is 
funden i Skandinavien, De britiske øer, Nord Rusland, found as a fossil in Scandinavia, the British Isles, northern 
Spitsbergen, Sibirien, Nordamerika og Grønland. Russia, Spitsbergen, Siberia, North America, and Greenland. 


Den norske Nordhavsexpedition: H. Friele & J. A. Grieg. Mollusea III 5 


Leda minuta, O. F. Miller. 


Arca minuta, Q. F. Miller, Prodr. Zool. Dan., 1776, p 247. 

- == Fabricius, Fauna Grønlandica, 1780, p. 414. 

Leda caudata, Lovén, Ind. Moll. Seand,, 1846, p. 34. 

— minuta, Jeffreys, Brit. Conch., vol. 2, 1863, p. 155, vol. 5, p. 173, PI. 4, fig. 2, PI. 29, fig. 6. 
== G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 36. PI. 5, fig. 2 a—b. 

— , caudata, Verril & Bush, Proe. U. S, Nat. Museum, vol. 20, 1898, p. 855, PI. 82, fig. 1. 


Fragmenter af denne art foreligger fra stat. 257, 160 There are fragments of this species from Station 257 
fr. Desuden toges den ved stat. 223, 70 fr. Hammerfest (160 fathoms). It was also found at Station 223 (70 
og Alten. | fathoms), Hammerfest, and Alten. S 

Leda minute har den samme udbredelse som fore- Leda minuta has the same distribution as the 
gaaende art, dog gaar den inden Pacifikomraadet helt foregoing species, but in the Pacific 1t is found as far 
syd til Oregon og Japan. Ved Atlanterhavskysterne har south as OQregon and Japan. Its southern limit off 
den sin sydgrænse ved Fundy Bay, De britiske øer og the shores of the Atlantic is at Fundy Bay, the British 
Bælterne. Den bathymetriske udbredelse er 2—200 fy. Isles, and the Great and Little Belts. Its bathymetrical 
Fossil er den funden i Skandinavien, nordlige Rusiand, | distribution is from 2 to 200 fathoms. It is found in the 
De britiske øer og Nordamerika | fossil state in Scandinavia, the north of Russia, the British 


Isles, and North America. 


Nucula tenuis, Montagu. 


Arca temuis, Montagu, Test. Brit. Suppl., 1808, p, 56, PI. 29, fig. 1. 

Nueula tenuis, Møller, Ind. Moll. Grønl., 1842, p. 17. 

— Jeffreys, Brit. Concb., vol: 2, 1863, på 151; Pl. 29, fe. 

— — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 33, PI. 4, fig. 6 a—b. 


Findested. Ntationerne 267, 326, 336, 357; Rognan, Locality. Ntations 267, 326, 356, and 357, Rognan, 
Salten, 20 fr. Magdalena Bay, Advent Bay og Norskøerne, Salten (20 fathoms). Magdalena Bay, Advent Bay, and the 
20—60 fr. Dybde 20—148 fv. | Norwegian Islands (20—60 fathoms). Depth 20—148 

fathoms. 

Nucula tenuis, som er almindelig langs hele den Nucula tennis, which is common all along the Nor- 
norske kyst, er en cireumpolar avt, der er kjendt fra Mid- wegian coast, Is å cireumpo'ar species that is known in 
delhavet, Europas vest- og nordkyst, Spitsbergen, Barents- the Mediterranean, off the west and north eoasts of Europe, 
havet, Karahavet, Sibiriens ishavskyster, Beringshavet, Spitsbergen, in the Barents Sea, the Kara Sea, off the 
Kamtschatka, Japan, Vancouver, Amerikas nord- og øst- Arctic coast of Siberia, in the Bering Sea, Kamtschatka, 
kyst indtil Cape Hatteras og Grønland. Den bathymetriske Japan, Vancouvers Isle, off the north coast of North 
udbredelse er 3—1230 fv. Fossil er den kjendt fra Skan- America and the east coast as far south as Cape Hat- 
dinavien, nordlige Rusland, Spitsbergen, Sibirien, Nord- teras, and in Greenland. Its batbymetrical distribution 
amerika, Italien og De britiske øer. is from 3 to 1230 fathoms. Itis found as a fossil in 


Scandinavia, northern Russia, Spitsbergen, Siberia, North 
| America, Italy, and the British Isles. 


Nucula tumidula, Malm. 


Nueula tumidula, Malm, Forhandl. Skand. Naturforsk. Sde møde, 1860, p. 621. 
-— — Malm, Goth. K. Vet. Vit. Samh. Ny Tidsskr., vol. 8, 1863, p. 122, PI. 2, fig. 3. 
-— — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 33, Pl. 4, fig. 5 a—c. 





Findested.  Stationerne 1, 79, 2538, 255, 267 og Locality. Stations 1, 79, 253, 255, and 267, and 
Sognefjord, 100 fv. Dybde 100—650 fv. the Sogne Fjord (100 fathoms). Depth 100—650 fathoms. 





Denne art, som først opdagedes af intendant Malm 
ved Bohuslån, er udbredt langs hele Vesteuropa fra Fin- 
marken til kysten af Maroco samt Middelhavet. Den 
bathymetriske udbredelse er 20—1456 fr. Fossil er nucula 
tumidula kun kjendt fra Italien. 


This species, which was first discovered in Bohuslin, 
by Intendant Malm, ranges from Finmark to the coast of 
found the Its 
bathymetrical distribution is from 20 to 1456 fathoms. 


Morocco, and is also in Mediterranean. 


Nucula tumidula, as = fossil, is only known in Italy. 


Nucula delphinodonta. Mighels & Adams. 


Nucula delphinodontu, Mighels & 
Mighels & 


Findested. —Ntationerne 192, 
Dybde 127—649 fv. 

Nucula delphinodonta er en nordatlantisk art, som er 
kjendt fra Grønland, Nordamerikas østkyst indtil New 
Jersey, Færøkanalen, Murmankysten og den norske kyst, 
hvor den forekommer ved Lofoten, Tromsø og Finmarken 
samt i Kristianiafjorden. 


261, 262 og 9267. 


Ved vor syd- og vestkyst er den 
derimod mærkelig nok endnu ikke funden 
triske udbredelse er 6—649 fv. 
donta blot kjendt fra Sieilien. 


Den bathyme- 
Fossil er nucula delphino- 


Adams, Proc. Boston Soc., vol. 1, 1841. p. 48. 
Adams, Boston Journ. Nat. Hist., vol. 4, 1842, p. 40, p. 324, PI. 4, fig. 5. 
G. 0. Sars, Moll. Reg. Aret. Norv., 1878, p. 34, PI. 4, fig. 4 a—e. 


Locality. Stations 192, 261, 262 and 267. Depth 
127—649 fathoms. 

Nuecula  delplinodonta is a North Atlantic speeies, 
known in Greenland, on the east coast of North America 
down to New Jersey, in the Faroe Channel, off the Mur- 
man Coast, and the Norwegian coast, where it occurs in 
Lofoten, and the Christiania Fjord. 
Strange to say, it has not yet been found on the south 
Its bathbymetrical distribution 


Nucula delphinodonta is known 


Tromsø, Finmark 
and west coasts of Norway. 
is from 6 to 649 fathoms. 
as a fossil only in Sicily. 


Arca nodulosa, 0. F. Miller. 
Arca nodulosa, O. F. Miller, Zool. Dan. Prodr., 1766, p. 247. 


Arca nodulosa erholdtes kun ved Husø, 40—60 fv., 
samt 1 nogle døde exemplarer paa stat. 173 b, 300 fv. og 


stat. 255, 341. 


Den er udbredt langs vor syd- og vestkyst op til 
Lofoten. Forøvrigt forekommer den i Middelhavet og fra 


Færøerne til Kanariske øer, Azorerne og Nordafrikas vest- 
kyst. Desuden anfører Jeffreys den fra Den mexikanske 
golf og Dall fra Florida. 
er 15—2114 tv. 
og Italien. 


Den bathymetriske udbredelse 
Fossil er den funden i Norge, Frankrig 


Jeffreys, Brit. Conch., vol. 2 1863, p. 180, vol. 5, p. 176, Pl. 100, fig. 
G. 0. Sars, Moll. Reg. Arct? Norv., 1878, p. 42, PI. 4, fig. 3. 


EG 


Arca nodulosa was found only at Husø (40—60 
fathoms), a few dead specimens being found at Stations 
173 b (300 fathoms) and 255 (341 fathoms). 

It is distributed along the south coast of Norway, 
and along the west coast up to Lofoten. It further oceurs 
and from the Faroe Isles to the 
Canaries, the Azores, and the north-west coast of Africa. 
Jeffreys also states its oceurrence in the Gulf of Mexico, 
and Dall in Florida. Its bathymetrical distribution is 
from 15 to 2114 fathoms. It is found as a fossil in Nor- 
way, France and Italy. 


in the Mediterranean, 


Arca glacialis, Gray. 


Arca glacialis, Gray, Parry's first Voyage, Suppl. to App., 1824, p. 244. 
Torell, Spitsbergens Moll., 1859, p. 153, PI. 2, fig. T a—c. 
raridentata, var. major, M. Sars, Foss. Dyrelevninger, 1865, p. 35, PI. 2, fig. 29 





31 (partim). 


— pilacialis, G. OQ. Sars, Moll. Reg. Arct. Norv., 1878, p. 43, PI. 4, fig. 1 a—c. 
— — Leche, Kongl. Sv. Vet. Akad. Handl., vol. 16, no. 2. 1878. p. 29, PI. i, fig. 8. 
Findested. Stationerne 223, 224, 225, 260, 207, Locality. Stations 223, 224, 225, 260, 267, 270, 


270, 273, 290, 357 og 363. Dybde 70—200 fv. UG) 


I Norge forekommer area glacialis fortiden blot le- 


290, 357, and 363. Depth 70 —260 fathoms. 
Arca glacialis, in Norway, oceurs at present, in the 


vende ved Finmarkens kyster. Arten er fremdeles kjendt living state, only off the coast of Finmark. The species is 


ox 
o 


20 


fra Amerikas nord- og østkyst indtil New England, Grøn- also found off the north coast of North America, and the 


land, Island, Spitsbergen, Murmankysten, Barentshavet, | east coast down to New England, in Greenland, Iceland, 
Novaja Semlja, Karahavet og videre østover indtil Cha- | Spitsbergen, on the Murman Coast, in the Barents Sea, 
tangabugten. Den bathymetriske udbredelse er 80—1456 | Novaja Semlja, the Kara Sea, and eastwards as far as 
fv. Fossil er arca glacialis kjendt fra Grønland, Nord- | Chatanga Bay. Its batbymetrical distribution is from 30 
amerika, Shetlandsøerne, Skandinavien, nordlige Rusland | to 1456 fathoms. Arca glacialis is found as a fossil in 
og Sicilien. | Greenland, North America, Shetland Isles, Scandinavia, 


the north of Russia, and Sieily. 


Arca frielei, Jettreys. 
Arca frielei, Jeffreys, m. s. Friele, Nyt Mag. f. Naturvidensk., vol. 28, 1877, p. 2. 
— == - Jeffreys, Proc. Zool Soc., 1879, p. 573, PI. 45, fig. 4, 4a. 
— — Friele, Jahrb. Deut. Mal. Gesell., vol. 6, 1879, p. 266, PI. 4, fig. 9. 
— imitata, Smith, Rep. Sci. Res. Challenger Exp. Zool., vol. 13, part. 35, 1885, p. 321. 


Arca frielei kan ikke saasom af Verrill*) og Kobelt*) It is impossible to regard Arca frielei, as Verrill') 
betragtes som en varietet af arca pectunculoides, thi fra | and Kobelt*) have done, as a variety of Arca pectunculoides, 
denne art og dens varieteter udmærker den sig ved sin for it differs from that species and its varieties in its 
tilspidsede stærkt triangulære form. Hos arca frielei er pointed, very triangular shape. In Arca frielei, moreover, 
endvidere de fra umbonerne udgaaende ribber mere frem- the ribs issuing from the umbones are more prominent and 
trædende og mindre talrige. Skallets vel udviklede haar- less numerous. Further, the well-developed hairy covering 
beklædning er endvidere af en grovere struktur end hos of the shell is of a coarser structure than in Å. pectun- 
area pectimeuloides. Verrill synes ganske at have misopfattet culoides.  Verrill seems to have altogether misunderstood 
denne art; vi tør ikke med bestemthed paastaa, at det er this species. We would not venture to assert that it is 
area pectunculoides han har afbildet, men under ingen om- Å. pectunculoides that he has figured, but at any rate it is 
stændigheder er det formen frieleii —Uoverensstemmelsen not Å. frielei. Locard*) has also notieed the difference be- 
mellem Verrill's og Jeffreys's tegninger har forøvrigt ogsaa tween Verrill's and Jeffreys's drawings. He justly remarks 
Locard*) været opmærksom paa; han bemærker med rette, that he has a diffieulty in identifying them. 
at han har vanskelig for at identificere dem. 

Under navnet arca imitata beskriver og afbilder E. A. Smith deseribes and figures under the name of 
E. A. Smith en bivalv, som ,Challenger* erholdt i den Arca imitata, a bivalve found by the *Challenger' in the 
nordlige del af Det stille ocean (station 244, 2900 fv.). | mnorthern part of the Pacific (Station 244; 2900 fathoms). 
Denne art har den samme form, den samme striering af | This species has the same shape, the same striation of 
skallet o, s. v. som area frielei, og baade beskrivelse og | the valve, etc. as Å. frielei, which answers in every way 
tegning passer paa denne, hvorfor vi maa anse dem for | both to the description and the drawing. We may there- 
identiske. | fore regard them as identical. 

Findested. Stationerne 40, 51, 53, 248, 283, 295, | Loeality. Stations 40, 51, 53, 248, 283, 295, 303, 
303, 312 og 858. Dybde 658—1539 fv. 312, and 353. Depth 658—1539 fathoms. 

Arten er tidligere funden af ,Porcupine* i Færø- The species has been found by the *Porcupine' in 
kanalen (1869, stat. 65, 345 fv.). ,Caudan* har den fra the Faroe Channel (1869, Station 65: 345 fathoms), the 
Biskayerbugten, 239 fv., ,,Hirondelle* og ,Princesse Alice* *Caudan' in the Bay of Biscay (239 fathoms), the *Hiron- 
fra Azorerne (691—851 fv.), ,Travailleur* fra kysten af delle" and the * Princess Alice in the Azores (691—851 
Senegambien, 55 fv., og ,Challenger* fra Det stille ocean, fathoms), tbe *Travailleur' off the coast of Senegambia (55 
Denne sidste localitet synes at tyde paa, at denne dyb- fathoms), and the "Challenger in the Pacitic. The last- 
vandsart har en kosmopolitisk udbredelse. Den bathy- named loeality seems to indicate that this deep-water spe- 
metriske udbredelse er 55—2900 fv. eies has a cosmopolitan distribution. Its bathymetrical 


distribution is from 55 to 2900 fathoms. 


1) Trans. Connecticut Acad.,, vol. 5, 1882, p. 574, tab. 44, fig. 5,6. 1) Trans. Connecticut Akad. Vol. 5. 1882, p. 574, Pl. X LIV, figs. 5, 6. 
?) Mart. Chemn. Conch. Cab., vol. 8, part 2, 1891, p. 213. ?) Mart. Chemn. Conch. Cab. Vol. 8, part 2, 1891, p. 213. 
) Moll. Test. Exp. Sci., ,, Travailleur* & , Talisman*, vol. 2, 1808, 35) Moll. Test. Exp. Sci. *Travailleur' & *"Talisman*. Vol. II, 1898, 


p- 320. p- 320. 


Arca pectunculoides, Scacchi. 


Arca pectunculoides, Seacehi, Ann. eiv. dell. Sicil.. vol. 6, 18836, p. 82. 
— raridentata, Forbes & Hanley, Brit. Moll, vol. 2, 1853, p. 241, Pl. 45, fig. 8. 
— -pectuncoloides, Jeffreys, Brit. Conch., vol. 2, 18683, p. 171, P1. 30, fig. 3. 


Hovedformen fandtes ved Husø, 40—100 fv., og ved 
Dybde 40—412 fv. Den 
større arktiske form septentrionalis foreligger fra stationerne: 
Su oe b920 2250 237, 251,0260) 261. 262273. 


283, 290, 312, 323, 336, 338 og 363. Dybde 70—1767 fy. 


stationerne 9, 10, 18 og 79. 


Ved vor syd- og vestkyst op til Lofoten er hoved- 
formen meget almindelig. Ved Tromsø og Finmarken er- 
stattes den af varieteten septentrionalis. Arca pectun- 
culoides er udbredt i den nordlige del af Atlanterhavet og 
tilstødende dele af Ishavet fra Grønland til Vestindien og 
Den mexikanske golf og fra Spitsbergen og Novaja Semlja 
til Middelhavet og Marocos vestkyst, samt fra Davisstrædet 
til øst for Taimurhalvøen (1169 Ø. L.). Den bathymetriske 
udbredelse er 9—1568 fr. Fossil er den funden i Norge, 
England, Belgien, Frankrig, Italien, Rhodes og muligens 
ved floden Indiga i det nordlige Rusland (Knipowitsch). 


I ,Nyt Magazin for Naturvidenskaberne* (vol. 11, 
1859, p. 21) har Danielssen beskrevet en arca koreni, som 
af Jeffreys henføres til arca glacialis, Gray). Kobelt opret- 
holder den derimod i sin monografi over slægten arc4 som 
en egen art, arca (bathyarca) koreni. Vi har havt anled- 
ning til at undersøge Danielsens typeesemplarer, der op- 
bevares i Bergens museum. De viste sig at være typiske 
area pectenculoides, var. septentrionalis. Arca koreni maa 
derfor udgaan af systemet. 


G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 48. 


The prineipal form was found at Husø (40—100 
fathoms), and at Stations 9, 10, 13 and 79. Depth 40— 
412 fathoms. The larger, arctic form, septentrionalis, was 
found at Stations 87, 164, 173, 192, 225, 237, 251, 260, 
261, 262, 273, 283, 290, 312, 323, 3836, 338 and 363: 
Depth 70—767 fathoms. 

Off the south and west coasts of Norway, up to 
Lofoten, the principal form is very common. In Tromsø 
and Finmark, it is replaced by the variety septentrionalis. 
Arca pectunculoides is distributed throughout the northern 
part of the Atlantic, and the adjoming parts of the 
Arctic Ocean, from Greenland to the West Indies and 
the Gulf of Mexico, from Spitsbergen and Novaja Semlja 
to the Mediterranean and the west coast of Morocco, 
and from Davis Straits to the east of the Taimur 
Peninsula (116" E. Long.). Its bathymetrical distribution 
is from 5 to 1568 fathoms. It is found as a fossil 
in Norway, England, Belgium, France, Italy, Rhodes, and 
possibly in the river Indiga in northern Russia (Knipo- 
witseh). 

In ,Nyt Magazin for Naturvidenskaberne* (Vol. II, 
1859, p. 21), Danielssen has described an Area Koren, 
that is referred by Jeffreys to Arca glacialis, Gray"). 
Kobelt, on the other hand, in his monograph on the genus 
Arca, maintains that it is a separate species, Arca (Bathiy- 
arca) Koreni. We have had an opportunity of examining 
Danielssen's type specimens, which are in the Bergen 
They proved to be typical Arca pectunculoides 


Museum. y 
var. septentrionalis. Arca Koreni must therefore be omitted 


from the system. 


Limopsis minuta, Philippi. 


Pectunculus minutus, Philippi. Enum. Moll. Sicil, vol. 1, 18386, p. 63, PL 5, fig. 3. 
Limopsis borealis, Woodward, m. s., Jeffreys, Brit. Conch., vol. 5, 1869, p. 17 

— minuta, G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 44, PI. 3, fig. 
Jeffreys, Proc. Zool. Soc., 1879, p. 585, PI. 46, fig. 9. 
Locard, Moll. Test. Exp. Sci. ,Travailleur+* & ,Talisman*, vol. 2, 1898, p. 328, Pl. 14, fig. 30—32. 


Findested. Stationerne 8 (et halvt skal), 9, 79, 124, 
149, 173 b, 192 (døde skaller), 195, 255, 260. 262 og 290. 
Dybde 107—3550 fv. (649 fv.). 

Limopsis minuta, der forekommer sparsomt langs vor 
vestkyst op til Finmarken, er langs Atlanterhavets østkyst 


"Ny Am. & Mag. Nat. Hist., ser. 4, vol. 20, 1877. p. 235. 


SRI 
Eg) 


Loeality. Stations 8 (half a shell), 9, 79, 124, 149, 
173 b, 192 (empty shells), 195, 255, 260, 262 and 290. 
Depth 107—350 fathoms (649 fathoms). 

Limopsis minuta, which is searce along the west 
coast of Norway up to Finmark, has been found at a 


") Ann. & Mag. Nat. Hist. ser. IV, Vol. XX, p. 233. 
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kjendt fra en række stationer helt syd til Kap det gode number of stations along the eastern shores of the Atlantic 
haab og fra Middelhavet. Paa Den amerikanske side er | as far south as the Cape of Good Hope, and in the Medi- 
den funden ved New England, Vestindien og Den mexikanske | terranean. Itis found on the American side in New Ene- 
golf. Den bathymetriske udbredelse er 70—1060 fv. land. the West Indies, and the Gulf of Mexico. Its ba- 
Fossil er den funden i Tyskland og Italien. | thymetrical distribution is from 70 to 1060 fathoms. It 


is found as a fossil in Germany and Italy. 


Modiola phaseolina, Plulippi. 


Modiola phaseolina, Philippi, Enum., Moll. Sic., vol. 2, 1844, p. 51, PI. 15, fig. 14. 
— —= Forbes & Hanley, Brit. Moll., vol. 2, 1853, p. 186, PI. 44, fig. 3. 
Mytilus phaseolinus, Jeffreys, Brit Conch., vol. 2, 1868, p. 171, Pl. 27. fig. 5. 
— — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 28. 


Findested. Ntationerne 9, 149, 173 b og 192 (døde Loeality. Stations 9, 149, 173b and 192 (empty 
skaller). Dybde 135—300 fv. (649 fv.). - shells).  Depth 135—300 fathoms (649 fathoms). 

Denne art forekommer almindelig paa de større dyb This species is of common oceurrence in the deep 
langs hele vor kyst og er udbredt fra Finmarken til Mid- water all along the Norwegian coast, and is distributed 
delhavet. Den bathymetriske udbredelse er 0—3009 fv. from Finmark to the Mediterranean. Its bathymetrieal 
Fossil er den funden i Norge, Belgien, Italien og Rhodes. distribution is from 0 to 3000 fathoms. It is found as a 


fossil in Norway, Belgium, Italy, and Rhodes. 


Modiolaria marmorata, Forbes. 


Mytilus marmoratus, Forbes, Malac. Monensis, 1838, p. +41. 
Crenella marmorata, Forbes & Hanley, Brit. Moll., vol. 2, 1853, p. 198, PI. 45, fig. 4. 
Modiolaria marmorata, Jeffreys, Brit. Couch., vol. 2, 1863, p. 122, P1. 28, fig. 1. 





— — Meyer & Møbius, Fau. d. Kielerbucht, vol. 2, 1872, p. 83, fig. 10—13. 

Denne art fandtes kun ved Husø, 40 fv. Den er This species was found only at Husø (40 fathoms). 
udbredt langs vor syd- og vestkyst op til Trondhjemsfjorden, It is distributed along the south coast of Norway, and the 
hvor Norman har fundet den i kappen hos con intesti- west coast up to the Trondhjem Fjord, where Norman 
nalis.  Locard anfører desuden, at baron Jules de Guerne found it im the mantle of a Ciona intestinalis. Locard 
har den fra Varangerfjorden, men maa dette bero paa en also states that Baron Jules de Guerne found it in the 
forvexling. Den findes idetmindste ikke optagen 1 de Varanger Fjord, but this must be a mistake. lt is not, 
Guernes katalog over Varangerfjordens mollusker”*), heller at any rate, mentioned in De Guerne's catalogue of the 
ikke har vi fundet den omtalt i andre arbeider over det Mollusca of the Varanger Fjord!), nor have we found it 
nordlige Norges mollusker. Modiolaria marmorata er ud- mentioned from northern Norway by any other authors. 
bredt fra det vestlige Norge og Færøerne til Middelhavet Modiolaria marmorata is distributed from Trondhjem and 
og Kanariske øer. Jeffreys anfører den desuden fra Den the Faroe Isles. to the Mediterranean and the Canaries. 
persiske bugt og det nordlige af Det stille ocean. Den Jeffreys also states its occurrence in the Persian Gulf and 
bathymetriske udbredelse er 10—579 fv. Fossil er den the North Pacitie. Its bathymetrical distribution is from 
funden i Belgien, England og Italien. 10 to 579 fathoms. It is found as a fossil im Belgium, 

England, and Italy. 
1) Notes sur I'historie naturelle des regions aretiques de 1 Europe; 1) Notes sur lhistoire naturelle des régions arctiques de l'Europe: 
le Varangerfjord. Bull. Soc. Roy. Malae. de Belgique, vol. 21. le Varanger Fjord. Bull. Soc. Roy. Malac. de Belgique. Vol. 


1886. XXI, 1886. 
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Modiolaria lævigata. Gray. 


Modiolaria lævigata, Gray, Parry's first Voyage, Suppl. App., 1824, p. 24 og 245. 


— discors, Middendorf, Betr. Malacozool.. Rossica, vol. 3, 1849, p. 15. PI. 12, figs. 
— lævis, Beck. Voy. de la Recherche, 1851, PI. 


11—12, 


17, fig. 3 af. 


== lævigata, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 29, PI. 3, fig. 3 a—b. 


Findested. Stationerne 322 ov 336 samt Norskøerne, 
10—20 fv., Advent Bay, 40—60 fv., Magdalena Bay, 30 
—60 fv., Beeren Filand og Hammerfest. 20 fr. Dybde 
TO=F40) vås 


Modiolaria lævigata er en eireumpolar art, som fore- 
kommer ved Grønland, Nordamerikas nord- og østkyst indtil 
Massachusetts, Nordeuropa, Spitsbergen, Jan Mayen, Ba- 
rentshavet. Novaja Semlja, Karahavet, Sibiriens ishavskyster, 
Beringshavet. Okotske og Japan. Ved de norske 
kyster er den ikke funden søndenfor Lofoten. Den bathy- 
metriske udbredelse er 0—175 fv. Fossil er den funden 
paa Spitsbergen, Skandinavien, Britiske øer og Nordamerika. 


hav 


Locality. NStations 322 and 336, the Norwegian Is- 
lands (10—20 fathoms), Advent Bay (40—60 fathoms), 
Magdalena Bay (30—60 fathoms), Bear Island and Ham- 
merfest (20 fathoms). Depth 10—70 fathoms 

Modiolaria lærigata is å cireumpolar species, occur- 
ring in Greenland, off the north coast of North America 
and the east coast down to Massachusetts, off Northern 
Burope, Npitsbergen, Jan Mayen, in the Barents Sea. Novaja 
Semlja, the Kara Sea, oft the Siberian shores of the Are- 
tic Ocean, in the Bering Sea, the Sea of Okhotsk, and 
It is not found off the Norwegian ceoasts south 
of Lofoten. Its bathymetrical distribution is from 0 to 
175 As- a fossil it oceurs in Spitsbergen, Scan- 
dinavia, the British Isles, and North America. 


Japan. 


fathoms. 


Modiolaria discors, Linné. 


Mytilus 
Modiolarit — 
Crenella — 
Modiolaria  — 


Lovén, Ind. Moll. Scand. 1846, p. 39. 
Forbes & Hanley, Brit. Moll., vol. 2, 


195 PP Notes OPS 


Jeffreys. Brit. Conch., vol. 2, 
G. O. Sars, Moll. Reg. Aret. 


1863, p. 


2 NIS 8 003: 
Norv., p. 29. 


Denne art fandtes ved Husø og Tromsø paa grundt 
vand. Den er som modiolaria lævigata en eireumpolar art; 
men da den imidlertid oftere synes at være sammenblandet 
med denne, kan dens udbredelsesomraade ikke med sikker- 
hed angives, dog synes den ikke at gaa saa langt mod nord 
som modiolaria lævigata. Den er almindelig i littoral og 


sublittoral bæltet langs hele den norske kyst. 


'This species was found at Husø and Tromsø in shallow 
water. Like M. lævigata, it is å eireumpolar species; but 
as it seems to be often confounded with that species, its 
field of distribution cannot be given with any certainty, 
although 1t does not appear to reach as far north as 
M. lævigata. It is common in the littoral and sub-littoral 


belts all round the Norwegian coast. 


Crenelia decussata. Montagu. 


Mytilus decussatus, Montagu, Test. Brit. Suppl., 1808, p. 69. 


Crenella decussata, Middendorf, Beitr. Malacozool. Rossica, vol. 3, 1849, p. 14, PI. 
—= Forbes & Hanley, Brit. Moll., vol. 2. 
1863, p. 
G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 31, PI. 3, fig. 4 a 


Jeffreys, Brit. Conch., vol. 2, 


Crenella decussata fandtes paa stat. 260 og 261, 127 
fv. samt ved Hammerfest og Alten. Den er en cireum- 
polar art, som inden det atlantis-arktiske omraade er ud- 
bredt fra Spitsbergen og Novaja Semlja til Middelhavet og 
Nordamerika 


fra Grønland og arktisk til Den: mexicanske 


golf og Vestindien. Inden det pacifik-arktiske omraade har 


den sin sydgrænse ved Japan og Kalifornien. Ved vor 


11, figs. 22—24. 

på 210MRIN oe) 
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Crenella decussata was found at Stations 260 and 261 
(127 fathoms), and at Hammerfest and Alten. It is a 
eireumpolar species, which, in the Atlantic-Arctic region, 
is distributed from Spitsbergen and Novaja Semlja to the 
Mediterranean, from Greenland and arctic North 
America to the Gulf of Mexico and the West Indies. In 
the Pacific-Arctic region, its southern limit is at Jupan 


and 


denne art, selv ved vestkysten den 


Først i det nordlige Norge og da særlig 


sydkyst mangler er 


temmelig sjelden. 


i Finmarken optræder den talrig. Den bathymetriske ud- 


and California. 
coast of Norway, 
| rare. 


This species is not found on the south 
and even on the west coast it is rather 
It is only in the nortb, and especially in Finmark, 





bredelse er 0—1750 fv. Fossil er den funden i Norge, that 1t becomes numerous. Its bathymetrical distribution 
nordlige Rusland. Skotland og Sicilien. is from 0 to 1750 fathoms. It is found as a fossil in 
Norway, northern Russia, Scotland, and Sicily. 
Dacrydium vitreum, Holbøll. 
Modiola(?) vitrea, Hollbøll, Møller, Ind. Moll. Grønl., 1842, p. 19. 
Dacrydium vitreum, Torell, Spitsbergens Moll.. 1859, p. 139, tab. 1, fig. 2 ab. 
— — GAONSars MollARes MAretNor 18780. 280 tab Siro ap: 
— — Verrill, Trans. Connecticut Acad., vol. 5, 1882, p. 579, Ke 44, fig. 8. 

Findested. Stationerne 10, 31, 40, 48, 124, 164, Loeality. Stations 10, 31, 40, 48, 124, 164, 173 b, 
173b, 1921 195, 223, 224, 260, 261, 262, 267, 240, 290, 192, 195, 223, 224, 260, 261, 262, 267, 270, 290, 328, 
fog, 326, 338, 357, 363 samt Hør 20 fv. Dybde 326, 338, 357, and 83683, and Hammerfest (20 fathoms). 
20—1215 fv. Depth 20—1215 fathoms. 

Dacrydium vitreum er en nordatlantisk art, som er Dacrydium vitreum is å North Atlantic species, ran- 


udbredt fra Karahavet og Spitsbergen til Middelhavet og 


Azorerne og fra Grønland til Campechebugten, U. S A. 
Den er ikke funden i Christianiafjorden eller ved vor 


sydkyst, derimod synes den at være ret almindelig ved vor 
20—2435 fv. 
nordlige Rusland, England, 


Den bathymetriske udbredelse er 
det 


øvrige kyst. 
Fossil er 
Tyskland og Italien. 


den funden i 


ging from the Kara Sea and Spitsbergen to the Mediter- 
ranean and the Azores, and from Greenland to Campechy 
Bay. It does not occur in the Christiania Fjord nor off 
the south coast of Norway: but at other parts of the coast 
ratber common. Its bathymetrical distribu- 
20 to 2435 fathoms. 
England, 


it seems to be 
is from 
in northern Russia, 


It is found as a fossil 
Germany, and Italy. 


tion 


Astarte borealis, Chemnitz. 


Cab., 
Act. 


Venus borealis, Chemnitz, Conehi. 


Crassind borealis. Nilsson, Nov. 


Arctica, Brit. Mc 


Forbes & Hanley, 


Tridonta borealis, G. Q. Sars, Moll. Reg. 


Astarte borealis fandtes ved Jan Mayen, 10—15 fv., 
Advent Bay og Magdalena Bay, 20—40 fv, endvidere ved 
stationerne 280, 322 og 3638. Dybde 70—260 fv. Exem- 
plarerne fra Advent Bay, Magdalena Bay og stat. 363 til- 
hører formen placenta, Mørch. 


Fra station 512, 658 fr, og station 353, 1333 fv., 
foreligger fragmenter, som antagelig af isen er ført ud 


paa dybet. 
exemplarer, som ifølge Jeffreys erhoidtes af Valorousexpedi- 


tionen paa 1450 favnes dyb. 
& 


Det samme gjælder formodentlig ogsaa om de 


som har sin 
Kiel, kysten af New England og 
Ved den norske kyst er den ikke funden sønden- 
Den bathymetriske udbredelse er 2—260 fv. 
Britiske øer, Island, nordlige 
Sibirien, Nord eda og Grønland. 


Astarte borealis er en cireumpolar art, 
sydgrænse ved Bornholm, 
Alaska. 
or Bergen. 
Den er 
Rusland, 


fossil i Skandinavien, 
Spitsbergen, 


vol. 7 
Holm, 1 
Astarte corrugata, Lovén, Ind. Moll. Seand., 


borealis, Meyer & Møbius, Fauna v. 


1784, p. tab. 

1822, p- 188. tab. 
1846, p. 37 
ll. vol. 1. 1853, p. 
Kieler Bucht, vol. 2, 1872, 
Arct. Norv., 1878, p. 50, PI. 8 ab. 


Astarte borealis was found in Jan Mayen (10—15 
fathoms), Advent and Magdalena Bays (20—40 fathoms). 
and at Stations 280, 322, and 363. Depth 70—260 fathoms. 
The specimens from Advent Bay, Magdalena Bay, 
Station 363 belong to the form placenta, Mørch. 

There are some fragments from Station 312 (658 
fathoms) and Station 553 (1333 fathoms), which have no 
doubt into deep by the 
This was case with the specimens which, 
to Jettreys, were taken by the Valorous Expedi- 
a depth of 1450 fathoms. 

Astarte borealis is å ceircumpolar species, with its 
southern limit at Bornholm, Kiel, the coast of New Eng- 
and Alaska. Off the Norwegian coast, 
range farther south than Bergen. Its bathymetrical distri- 
is from 2 to 260 fathoms. It is a fossil in Scan- 

the British Isles, Iceland, northern Russia, Spits 
Siberia, North America, and Greenland. 


26, 


39, figs. 412, 418. 
fir 3, 4 


2, 


pa 


JO1RPS0R ie 
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5, fig. 


figs. 1—4 


and 


been carried out water 1ce. 
probably also the 
according 


tion from 


land, it does not 
bution 

dinavia, 
bergen, 


ny 
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Astarte crenata, Gray. 


Nicania crenata, Gray, Parry's first Voyage, Suppi. App., 1824, p. 242. 
Astarte crebricostata, Forbes & Me. Andrew, Ann. & Mag. Nat. Hist., vol. 19, 1847, p. 98, PI. 9, fig. 4. 


Forbes & Hanley, Brit. Moll., vol. 1, 18538, p. 456, PI. 30, fig. 9. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 54, Pl. 5, fig. 7 ab. 
Leche, Kgl. Sv. Vetensk. Akad. Handl., vol. 16, no. 2. 1878, p. 16. 


—  sulcata var. crenata, Friele, Nyt Mag. f. Naturvidensk., vol. 24, 1878. p. 2. 
— — crenata, Friele, Jahrb. Deutsch. Malacozool. Gesellsch., vol. 6, 1879, p. 267. 
= crebricostata, Schneider, Tromsøsundets Molluskfauna, 1886, p. 80. 


Findested. Ntationerne 237, 260, 261, 262, 267, 
270, 273, 275, 290, 323, 326, 357 og Alten 20 fv. Dybde 


Ved den norske kyst er astarte crenata ikke funden 
søndenfor Lofoten. Den er en høiarktisk art, som er kjendt 
fra Grønland, Amerikas nord- og østkyst indtil Maine, 
Island, Jan Mayen, Spitsbergen, Barentshavet, Karahavet 
og videre østover indtil Taimurhalvøen (Vega station 26). 
Den bathymetriske udbredelse er 5—410 fv. Fossil er den 
funden i Skandinavien, Britiske øer, Island, nordlige Rus- 
land og Sibirien. 


Locality. Stations 237, 260, 261, 262, 267, 270, 
73, 275, 290, 323, 326, and 357, and Alten (20 fathoms). 
Jepth 20—263 fathoms. 

Astarte crenata is not found on the Norwegian coast 


2 
1D 


south of Lofoten. Itis a high-aretie species, found off 
Greenland, the north coast of N. America and east coast 
down to Maine, Iceland, Jan Mayen, Spitsbergen, in the 
Barents Sea, the Kara Sea, and eastwards as far as the 
Taimur Peninsula (Vega Station 26). Its bathymetrical 
distribution is from 5 to 410 fathoms. It is found as a 
fossil in Scandinavia, the British Isles, leeland, the north 


of Russia, and Siberia. 


Astarte acuticostata, Jeffreys. 


Astarte acuticostata, Jeffreys, m. s. Friele Nyt Mac. f. Naturvidensk., vol. 23, 1877, hefte 3, p. 1. 


Vi har her opført denne lille dybvandsform som en 
selvstændig art. Muligens bør den dog hellere betragtes 
som en dybvandsvarietet af foregaaende, fra hvilken den 
dog adskiller sig ved sin mere rhombiske form, finere strie- 
ring og smalere laasplade. 

Findested. Stationerne 18, 31, 35, 48, 124, 192, 
237, 251, 323, 359 og 363. Samtlige stationer med und- 
tagelse af de tre sidste tilhører den kolde area. Dybde 
223—649 fv. 

Astarte acuticostata, er tidligere kjendt fra Færø- 
kanalen, 229—450 fv. Jeffreys anfører den fra Novaja 
Semlja og Osterfjorden ved Bergen, men vi har ikke op- 
daget den der, uagtet vi har skabet en god del paa dette 
sted, Den bathymetriske udbredelse er 200—649 fv. 


Friele, Jahrbiich. Deutsch. Malacozool. Gesellseh., vol. 6, 1879, p. 267, Pl. 4, fig. 8. 
Jeffreys, Proc. Zool. Soc., 1881, p. 711, PI. 61. fig. 9. 


We have here recorded this little deep-water form as 
a distinet species. It ought, however, possibly to be 
regarded rather as a deep sea variety of the preceding 
species, although it is distinguished from that species by 
its more rhombic form, finer striation, and narrower hinge. 

Locality. Stations 18, 31, 33, 48, 124, 192, 237, 
251, 323, 359, and 363. All these stations, with the ex- 
ception of the last three, belong to the cold area. Depth 
225—649 fathoms. 

Astarte acuticostata had previously been recorded from 
the Faroe channel (229—450 fathoms). Jeffreys states its 
necurrenee in Novaja Semlja, and in Oster Fjord near 
Bergen; but although we have dredged a good deal in the 
latter loeality, we have not detected it. Its bathymetrical 
distribution is from 200 to 649 fathoms. 





Astarte sulcata, da Costa. 


Pectunculus sulcatus, da Costa, Brit. Conch., 1778, p. 192 
Astarte scotica, Lovén, Ind. Moll. Scand., 1846, p. 36. 


—  sulcata, Forbes & Hanley, Brit. Moll., vol. 1, p. 452, PI. 30, fig. 6, PI. 11, fig. 5. 
Jeffreys, Brit. Conch., vol. 2, 1863, p. 311, PI. 37, fig. 1 (partim). 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 52. 


Astarte sulcata fandtes paa station 79, station 1793 b 


og i Vestfjorden, 160 fr. Dybde 160—300 fv. 


Den norske Nordhavsexpedition: H. Friele & J. A. Grieg. 


Astarte sulcata was found at Stations 79 and 173 b, 
and in the West Fjord (160 fathoms). Depth 160—300 
fathoms. 


Mollusca III. 4 


Ligesom astarte compressa er den en nordatlantisk art. | This, like Å. compressa, is å North Atlantic species. 
Den synes dog at have en sydligere udbredelse, idet den | It appears, however, to have å more southern distribution, 
gaar ned til de Canariske øer, Nordafrikas vestkyst og | as it extends to the Canary Isles, the north-west coast of 
Middelhavet, hvor den dog er meget sjelden. Dens ud- | Africa, and the Mediterranean, where, however, it is very 
bredelse kan for tiden ikke med sikkerhed angives. Den | rare. For the present its distribution cannot be definitely 
bathymetriske udbredelse er 5—1010 fv. Fossil er den | given. Its bathymetrical distribution is from 5 to 1010 
kjendt fra Norge, nordlige Rusland, England, Frankrig, | fathoms. It is found as a fossil in Norway, the north of 
[talien og Sibirien. Russia, England, France, Italy, and Niberia. 


Astarte compressa, Linné. 
Venus compressa, Linné, Syst. Nat., ed. 12, 1766, p. 1135. 
Astarte elliptica. Forbes & Hanley, Brit. Moll., vol. 1, 1853, p. 459, PI. 30, fig. 8. 
— — compressa, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 53. 











— — Lecbe. Kgl. Sv. Vetensk. Akad. Handl., vol. 16, no. 2, p. 18, PI. 1, fig. 2, 3 ab. 

Astarte compressa blev af Nordhavsexpeditionen kun Astarte compressa was found by the North Atlantic 
tagen ved Alten og Hammerfest, 20 fv. Den hører hjemme | Expedition only at Alten and Hammerfest (20 fathoms). 
i det nordlige af Atlanterhavet og tilstødende dele af Is- It is a native of the northern part of the Atlantic, and 
havet indtil Karahavet. Sydgrænsen er ved de britiske the adjoiming portion of the Arctic Qcean as far as the 
øer og Østersøen, hvor den forekommer indtil Kielerbugten Kara Sea. Its southern limit is at the British Isles and 
og Bornholm. Paa den amerikanske side gaar den mod the Baltic, occurring in the latter down to Kiel Bay and 
syd til Massachusetts. Ved den norske kyst er den særlig Bornholm. On the American side, it extends as far south 
talrig inden den arktiske region. Den bathymetriske ud- as Massachusetts. On tbe Norwegian coast, it is especially 
bredelse er 5—200 fr. Fossil er den kjendt fra Skandi- numerous within the arctic regions. Its bathymetrical 
navien, Britiske øer, Island, Spitsbergen, nordlige Rusland distribution is from 5 to 200 fathoms. It is found as a 
og NSibirien. fossil in Scandinavia, the British Isles, Iceland, Spitsbergen, 

the north of Russia, and Siberia. 
Astarte banksii, Leach. 
Nicania banksit, Leach, Ross's first Voyage, App. 1819, p. 176. 
Astarte —— Gould & Binney, Rep: Invert of Mass., 1870, p. 125. 
Nicania  — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 51, PI. 6, fig. I a—b. 

Den typiske form af denne stærkt varierende musling The typical form of this exceedingly variable bivalve 
toges ved Hammerfest og Alten. was found at Hammerfest and Alten. 

Forma globosa erholdtes paa station 225, 195 fv., og The form globosa was found at Station 225 (195 
forma warhami ved Advent Bay og Magdalena Bay, 20 fathoms), and the form warhami in Advent Bay and Mag- 
(0) år dalena Bay (20—60 fathoms). 

Astarte banksii er en eireumpolar art, som er kjendt Astarte banksii is a eircumpolar species, known in 
fra Grønland, Amerikas nord-østkyst indtil kysten af New Greenland, on the north coast of N. America and east coast 
England, Vesteuropa indtil Biskayerbugten, Skandinavien, down to New England, off the coast of Western Europe as 
Østersøen indtil Kielerbugten og Fehmern, Murmankysten. far south as the Bay of Biscay, Scandinavia, in the Baltic 
Island, Jan Mayen, Spitsbergen, Barentshavet, Karahavet, down to Kiel Bay and Fehmarn, off the Murman Coast, 
Nibiriens ishavskyster, Beringshavet og Vancouver. Ved Iceland, Jan Mayen, Spitsbergen, in the Barents Sea, the 
de norske kyster er denne art meget almindelig, den høi- Kara Sea, on the arctic coasts of Siberia. im the Bering 
arktiske form warhami dog blot fra Syd-Varanger og forma Sea, and Vancouver Island. This species is very common 
globosa fra Finmarken og Tromsø. Den bathymetriske off the Norwegian coast, the high-arctic form, warhami, 
udbredelse er 5—200 fv. Fossil er den funden i Skan- however, only in South Varanger, and globosa mn Finmark 
dinavien, Britiske øer. Spitsbergen, nordlige Rusland, Sibi- and Tromsø. Its bathymetrical distribution is from 5 to 
rien, Nordamerika og Grønland. 200 fatboms. It is found as a fossil im Scandinavia, the 


British Isles, Spitsbergen, the north of Russia, Siberia, 
North America, and Greenland. 


Montacuta substriata, Montagu 


Mya substriata, Montagu, Test. Brit. Suppl., 1809, p. 25. 

Montacuta substriata, Forbes & Hanley, Brit. Moll, vol. 2, 1853. p. 77, PI. 
— — Jeffreys, Brit. Conch., vol. 2, 1863, pr 205, PI. 31, fig. 6. 
= — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 65, PI. 19, fig. 16 a—b. 





Montacuta substriata foreligger kun fra station 25, | Montacuta substriata was only found at Station 25, 
98 fv. og station 192, 649 fv. (døde skaller). | 98 fathoms), and Station 192 (649 fathoms) (dead specimens). 

Denne art, der stadig holder til paa piggerne af | This species, which lives upon the spines of Spatan- 
spatangus purpureus og undertiden ogsaa paa schizaster qus purpureus, and sometimes on Schizaster fragilis, Briss- 
fragilis, brissopsis lyrifera og echinocardium flavescens, er opsis lyrifera and Echinocardium flavescens, is quite com- 
ret almindelig langs vor kyst op til Øxfjord i Vestfinmarken. mon along the Norwegian coast up to Øx Fjord in West 
Den er udbredt langs Europas vestkyst til Middelhavet og Finmark. Itis distributed along the western shores of 
Adriaterhavet, hvor den forekommer paa cidaris hystriz | Europe, in the Mediterranean and the Adriatic, where it 
og spatangus meridionalis. I Kattegat gaar den ifølge is found upon Cidaris hystriz and Spatangus meridionalis. 
Petersen mod syd til Kullen og Anholt. Den bathymetri- In the Kattegat, it extends, according to Petersen, south- 
ske udbredelse er 5—722 fv. Fossil er den kjendt fra | wards as far as Anbolt and Kullen. Its bathymetrical 
Norge, England og Italien. distribution is from 5 to 722 fathoms. It is found as å 


fossil in Norway, England, and Italy. 


Montacuta dawsoni, Jeffreys. 


=1 


Montacuta dawsoni, Jeffreys, Brit. Conch., vol.. 2, 1863, p. 216, vol. 5, p. 178, PL 31, fig. 
— — Jeffreys, Ann. & Mag. Nat. Hist., ser. 4, vol. 18, 1876, p 490. 


Montacuta davsoni fandtes i et par exemplarer 1 | Two or three specimens of Montacuta dawsoni were 
Advent Bay, 20—40 fr. Arten er tidligere kjendt fra | found in Advent Bay (20—40 fathoms). The species had 
Grønland, Spitsbergen, Skotland, Irlands vestkyst, Biskayer- previously been found off Greenland, Spitsbergen, Scotland, 
bugten, Palermo og Norge, hvor Jeffreys har fundet den | the west coast of Ireland, in the Bay of Biscay, at Palermo, 
ved Drøbak, Friele ved Florø. Ifølge Petersen skal end- * and in Norway by Jeffreys at Drøbak, and by Friele at 
videre Collin have faaet den i Limfjorden. Den bathy- | Florø. According to Petersen, Collin has found it in Lim- 
metriske udbredelse er 3—1750 fy. | Fjord. Its bathymetrieal distribution is from 3 to 1750 

fathoms. 


Montacuta maltzani, Verkrizen. 


Montacuta malteani, Verkrizen, Jabrb. Deut. Malacozool. Gesellsch., vol. 2, 1875, p. 229, PI. 8, fig. 9. 
— — G. O. Sars, Moll, Reg. Arct. Norv., 1878, p. 69, PI. 19, fig. 19 a—d. 


Denne art erholdtes i talrige exemplarer- ved Beeren A number of specimens of this species were found 
Eiland, 18 fr. Tidligere er den blot kjendt fra Novaja at Bear Island (18 fathoms). It is previously known only 
Semlja (Herzenstein) og det nordlige Norge, nvor den er in Novaja Semlja (Herzenstein), and the north of Nor- 
tagen ved Vadsø, 10—235 fv., af saavel Verkriizen som way, where it was found at Vadsø (10—25 fathoms) by 
Sars. Sars anfører, at han har modtaget exemplarer af both Verkrizen amd Sars. Sars states that he has re- 
denne art fra Jeffreys: nærmere lokalitetsangivelser for ceived specimens of this species from Jetftreys, but there 
disse mangler dog. was no statement of the locality given. 
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Montacuta vøringi, Friele. 


Montacuta vøringi, Friele, Nyt Mag. f. Naturvidensk., vol. 23, hefte 3, 18 
Jeffreys, Proc. Zool. Soc., 1881, p. G97. 
Friele, Norske Nordhavs Exp., Moll. vol. 2, 1886, p. 387, PI. 12, fig. 11, 12. 


Af Nordhavsexpeditionen fandtes denne art blot i et 
venstre skal paa station 1, Sognefjord, 650 fv. Den er 
endvidere funden af ,Porcupine* udenfor Kanalen, 539— 
292—364 fr. Mon- 
Fossil er den funden 


725 fv. og ved Spaniens sydvestkyst, 
terosato har den fra Palermo, 8T fv. 
af professor Miinster i vore glaciale atleiringer. 


Ulzig Jos Ms NL 


Only a left valve of this species was found by the 
North Atlantic Expedition at Station 1, Sogne Fjord (650 
fathoms). The species has also been found by the *Poreupine' 
to the west of the English Channel (539—725 fathoms), 
and off the south-west coast of Spain (292—364 fathoms). 





Kelliella miliaris, Philippi. 


Venus miliaris, Philippi, Enum. Moll. Siciliæ, vol. 2, 1844, p. 36, 
Kelliella abyssicola, M. Sars, Nyt Mag. f. Naturvidensk, 
miliaris, G. O. Sars, Moll. Reg. Arct., Norv., 1878, p. 65, PI. 19, fig. 15 a—c. 


Findested. Stationerne 1, 101, 124, 192 og 255. 
Dybde 225—650 fv. 

Kelliella miliaris er almindelig paa de større dyb langs 
vor syd- og vestkyst op til Tromsø, hvor den fandtes af 
dr. A. Krause i et dødt men vel vedligeholdt exemplar. 
Arten er sydlig udbredt til Middelhavet. Den bathymetriske 
udbredelse er 40—650 fv. Fossil er den kun med sikker- 


hed paavist i ltalien. 








Monterosato found it at Palermo (87 fathoms). It has 
been found as a fossil by Professor Minster in Nor- 
wegian glacial deposits. 
Ted Jen 6 

vol KGNSTO pa 20 PEN te NESS JR! 

Locality. Stations 1, 101, i24, 192, and 255. Depth 
225—650 fathoms. 

Kelliella miliaris is common im the deeper water 


along the south coast of Norway and the west coast up 
to Tromsø, where Dr. A. Krause found a dead, but well- 
preserved specimen. The species extends southwards to 
Its bathymetrical distribution is from 
As a fossil it is only known with 


the Mediterranean. 
40 to 650 
certanty from Italy. 


fathoms. 


Kellia suborbicularis, Montagu. 


Mya suborbicularis, Montagu, Test. Brit., 1808, p. 39 og 
Forbes & Hanley, Brit. Moll., vol. 2, 
Jeffreys, Brit. Conch., vol. 2, 1863, p. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 67, PI. 19, fig. 14 a—b. 


Kellia 


Denne art fandtes ved Bodø, 40 fv.. og i nogle unge 
exemplarer paa station 192, 649 fv. 

Kellia suborbicularis er en kosmopolitisk art. som er 
kjendt fra Europas Atlanterhavskyster, Middelhavet, Adri- 
aterhavet, Egæerhavet, Nordafrikas vestkyst indtil Cap Vert, 
Kanariske øer, Madeira, Nordamerikas øst- og vestkyst. 
Indiske ocean og Kerguelen. Hos os er den tagen i Kri- 
stianiafjorden og langs vestkysten op til Lofoten. Den 
bathymetriske udbredelse er 10—808 fv. Fossil er den 
kjendt fra Norge, Murmankysten, England, Irland og Italien. 


p. 564. 
1853, p- 87, 
225, Pl. 32, 


5 Jlshy ante 
fig. 2. 


> 
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This species was found at Bodø (40 fathoms), and 
a few young specimens at Station 192 (649 fathoms). 

Kellia suborbicularis is a cosmopolitan species, known 
off the Atlantic shores of Europe, mm the Mediterranean, 
the Adriatic, the Ægean Sea, off the north-west coast of 
Africa down to Cape Verd, the Canary Isles, Madeira, 
the east of North America, in the 
Indian Ocean, and off Kerguelen Island. In Norway, it 
has been found in the Christiania Fjord and along the 
west coast up to Lofoten. Its bathymetrical distribution 
is from 10 to 808 fathoms. It 
Norway, on the Murman Coast, in England, Ireland, and 
Italy. 


and west coasts 


is found as a fossil in 
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Kellia symmetros, Jeffreys. 


Kellia symmetros, Jeffreys, Ann. & Mag. Nat. Hist., ser. 4, vol. 18, 1876, p 491. 


Locard, Exp. Sci. ,Travailleur* & 


Findested. 
498— 1110 tv. 
Denne lille yderst sjeldne musling har Valorous taget 


Stationerne 87, 285, 295 og 312. Dybde 


i mundingen af Baffinsbugten, Travailleur i Biskayerbugten. 
Den bathymetriske udbredelse er 300—1750 fv. 


Vore exemplarer, som 1 sin tid blev revideret af 


Jeffreys, passer ikke med Locards tegninger. Disse synes 


heller ikke at samstemme med Jeffreys beskrivelse. Jeffreys 
siger saaledes. at skallet er ,triangularly oval, equilateral*. 
Locards tegninger viser derimod et temmelig skjævt skal. 


De største exemplarer var 3.5 mm. lang. 3 mm. høi. 





»Lalisman*, Moll. Mest, vol! 2, 18981 på29m BRIT 31 ne 80 
Locality. Stations 87, 283, 235, and 312. Depth 


495—1110 fathoms. 

The *Valorous” found this exceedingly rare little bivalve 
at the mouth of Baffin Bay, and the *Travailleur' in the 
Bay of Biscay. Its 
300 to 1750 fathoms. 

The North Atlantic Expedition specimens, which have 


bathymetrical distribution is from 


been determined by Jeftreys, do not agree with Locard's 
drawings, nor do the latter answer to Jeffreys" deseription. 
Jetfreys says, for instance, that the valve is *triangularly 
oval, equilateral'; but Locard's drawings represent a rather 
oblique valve. 

The largest specimens measured 3.5 mm. in length,- 
and 5 mm. in height. 


Cyamium minutum, Fabricius. 


Venus minuta, Fabricius, Fau. Grønl., 1780, p. 412. 
Cyamium minutum, Lovén, Ind. Moll. Scand., 1846, p. 42. 
Turtomia minuta, Forbes & Hanley, Brit. Moll., vol. 2, 1853, p. 81, PI. 18, fig. 7, PI. O, fig. 1. 


Cyamium minutum, Jeffreys, Brit. Conch., vol. 2, 1863, p. 260, PI. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 65, Pl. 19, flg. 12 a—e. 


Cyamium minutum fandtes talrig paa grundt vand ved 
Husøen. Den er en eircumpolar art, som er kjendt fra 
Grønlands vestkyst, Nordamerikas østkyst, hvor den er ud- 
bredt fra Massachusetts til Syd Carolina, Middelhavet, 
Frankriges vestkyst, Britiske øer, Færøerne, Island, Skan- 
dinavien, hvor den er talrig fra Finmarken til Bohusliån, 
Den 


bathymetriske udbredelse er 0—25 fv. M. Sars har fundet 


Murmankysten, Hvidehavet, Beringshavet og Alaska. 
den fossil i vore yngre glaciale skjælbanker. Knipowitsch 
anfører den som post-pliocen fra Murmankysten (Port Wla- 
dimir). 


Lasæa rubra, 


Cardium rubrum, Montagu, Test. Brit., 1803, p. 83, 
Kellia rubra, Forbes & Hanley, Brit. Moll., vol. 2, 
1863, p. 


Luse Jeffreys, Brit. Conch., vol. 2, 


Denne ved vore kyster sjeldne art fundtes meget talrig 


under stene og blandt conferver ved Husøen. Her er den 


ogsaa tidligere tagen af Hansen og Friele. Inden Skan- 
dinavien blev den først paavist af Lilljeborg ved fiskeværet 
Grip udenfor Christiansund. Senere er den funden af 


23, fig. 4. 


ke 


Cyamium minutum was found in large numbers in 
shallow water at Husø. Itisa eireumpolar species, known 
on the west coast of Greenland. the east coast of North 
America — where it extends from Massachusetts to South 
Carolina —, in the Mediterranean, on the west coast of 
France, in the British Isles, the Faroe Isles, Iceland, 
Scandinavia where it is numerous from Finmark to 
Bohuslin —, on the Murman Ooast, in the White Sea, 
the Bering Sea, and Alaska. 
is from 0 to 25 fathoms. 
the Norwegian later glacial shell-banks. Knipowitsch men- 
tious it as Post-pliocene on the Murman Coast (Port 
Vladimir). 


Its bathymetrical distribution 
M. Sars found it as a fossil in 


Montagu. 

J2J 230 hale, MEL 

1853, p. 94, Pl. 36, fig. 5—7, 
le) TEL se rms IL, 





PI. 0, fig. 3. 


This species which is rare on the Norwegian coast, was 
found under stones and among confervæ at Husø. where 
it had previously been found by Hansen and Friele. Its 
presence in Scandinavia was first proved by Lilljeborg at 


the fishing-station Grip, off Christiansund. It was subse- 


Friele ved Florø og af Norman paa et par lokaliteter i 
Korsfjorden. 

Lasæa rubra synes at være en kosmopolitisk art, som 
anføres saavel fra Atlanterhavet som Det stille ocean. Den 
Fossil er den 
kjendt fra Italien, Irland, England og Norge, hvor M. Sars 


bathymetriske udbredelse er 0—910 fv. 


har taget den 1 skjælbanken paa Kirkøeu, Hvaløerne. 








quently found at Florø by Friele, and in two or three 
places im Kors Fjord by Norman. 

Lasea rubra appears to be a cosmopolitan speeies, 
recorded from both the Atlantic and Pacific Oceans. Its 
bathymetrical distribution is from 1 to 910 fathoms. It 
is found in a"fossil state in Italy, Ireland, England, and 
Norway. In the lastnamed country, it was found by 
M. Sars in the shell-bank on Kirkøen, in the Hval Islands. 


Lasæa pumila. S. Wood. 


Lasea pumila, S. Wood, Crag. Moll. vol. 2, 


Lasea pumila erholdtes kun paa en lokalitet, station 
192, 649 fv. Den er tidligere kjendt fra Islands vestkyst. 
Kanalen, Biskayerbugten, kysten af Spanien og Portugal, 
Sicilien, Adriaterhavet og Azorerne. 
desuden fra Korea. 
—1367 fv. Fossil er den kjendt fra Englands cragfor- 
mationer og Niciliens pliocene lag. 


Jeffreys anfører den 
Den bathymetriske udbredelse er 60 


, 1850, p. 124, tab. 12, 
Friele, Nordhavsexp. Moll. vol. 2, 1886, p. 37, PI. 12, fig. 18 a—b. 
Locard, Exp. Sci. Travailleur & Talisman, Moll Test. vol. 2, 1898, p. 299. 


fig. 15 a—b. 


Læsea pumila was found in only one loeality, namely 
Station 162 (649 fathoms). Its occurrence had previously 
been recorded off the west coast of Iceland, in the English 
Channel, the Bay of Biscay, off the coast of Spain and 
Portugal, Sicily, in the Adriatic, and the Azores. 
mentions it also in the Corea. 
tion is from 60 to 1367 fathoms. It is found as a fossil in 
the crag in England, and in the Pliocene strata in Sicily. 


Jeffreys 
Its bathymetrical distribu- 


Axinopsis orbiculata, G. O. Sars. 


Aximopsis orbiculata, G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 63, PI. 19, fig. 11 a 
Arinus orbicularis, Friele, Nyt. Mag. f. Naturvidensk. vol. 28, 1878, p. 3, fig. 3a 
Axinopsis orbiculata, Bush, Proe. U. S. Nat Museum, vol. 6, 


Findested. Jan Mayen, 10—20 fv., Norskøerne og 
Fair Harbour, 30 fv. 

Axinopsis orbiculatd er en eireumpolar art, som er 
kjendt fra Grønland, Labrador, New Foundland, Island, 
Norge, Jan Mayen, Spitsbergen, Murmankysten, Novaja 
Semlja, Karahavet og Alaska. Ved den norske kyst er 
den temmelig sjelden, idet den kun er funden paa nogle 
faa lokaliteter mellem Bodø og Vadsø. 
udbredelse er 2—120 fv. Knipowitsch anfører den som 
post-pliocen fra Spitsbergen (Krausshavn). 

Axvinus orbiculatus, Jeffreys (Proe. Zool NSoc. 1881 
p. 702, tab. G1, fig. 5) er ikke Sars's art, saavel formen 
som ogsaa skulpturen er høist forskjellig. Vi frygter der- 
for for at der er nogen misforstaaelse tilstede, naar Posselt 


Den bathymetriske 


i ,.Conspectus Faunæ Grønlandice* (p. 75) slaar begge 
former sammen. Det maa forøvrigt bemerkes at Jeffreys 


fremhæver udtrykkelig at de ikke er identiske. 


d. 








C. 
1883, p. 243, PL 9, fig. 4. 


Locality. Jan Mayen Island (10—20 fathoms), the 
Norwegian Islands and Fair Harbour (30 fathoms). 

Axinopsis orbiculata 18 a cireumpolar species, known 
in Greenland, Labrador, Newfoundland, Ieeland, Norway, 
Jan Mayen, Spitsbergen, on the Murman Coast. in Novaja 
Semlja, the Kara Sea, and Alaska. 
the Norwegian coast, being only found in a few places be- 
tween Bodø and Vadsø. Its bathymetrical distribution is 
from 2 to 120 fathoms. Knipowitsch mentions it as Post- 
pliocene *n Spitsbergen (Krausshavn). 

Axinus orbiculatus, Jeffreys (Proc. Zool. Soc. 1881, 


It is rather rare on 


p. 702, Pl. LXI, fig. 5) is not Sars's species. Both in 
form and seulpturing, it is quite different. We fear, 


therefore, that Posselt is labouring under some misappre- 
hension when, in ,.Conspectus Faunæ Grænlandica* (p. 751). 
he unites the two forms. It 


may moreover be remarked 


that Jeffreys expressly states that they are not identical. 


Diplodonta torelli, Jettreys 


Diplodonta torelli, Jetfreys, Ann. & Mag. Nat. Hist., ser. 4, vol. 18, 1876, p. 493. 


Af denne art foreligger der kun fra Norskøerne, 10 
—20 fv, et yngre individ og et høire skal, der var 21 
mm. langt og 24 mm. bredt. 


Diplodonta torelli er kun kjendt fra Spitsbergen. 
Valorousexpeditionen hjembragte fragmenter fra station 12, 
56J0INENEBre STOA VE [Le 


ikke arten hjemme paa dette dyb, men er uddrevet af isen. 


1450 fv., antagelig hører dog 


Friele, Jahrb. Deutsch. Malacozool. Gesellsch., vol. 6, 1879, p. 267. 


Å young specimen, and a right valve measuring 21 mm. 
in length and 24 mm. in breadth, from the Norwegian 
Islands (Spitsbergen) (10—20 fathoms). is all that was 
found of this species. 

Diplodonta torelli is only known from Spitsbergen. 
The Valorous Bxpedition brought back fragments from Sta- 
tion 12 (56" 11" N. Lat.. 879 41" W. Long., 1450 fathoms); 
but the species is probably not a native of this depth, 
but has been carried out by the ice. 


Axinus flexuosus, Montagu. 
Tellina flexuosa, Montagu, Test. Brit., vol. 1, 1803, p. 72. 
Axinus flexuosus og sarsti, Lovén, Ind. Moll. Scand., 1846, p. 38. 
Lucina fleæuosa, Forbes & Hanley, Brit. Moll., vol. 2, 1853, p. 54, Pl. 35, fig. 4. 


Aæinus fiexuosus, Jeffreys, Brit. Conch., vol. 2, 1863, p. ; 
særsit og gouldii, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 59 og 60, PI. 19, fig. 4, 5, 6. 


Axinus flexuosus er en af de hyppigst forekommende 
mollusker, idet den foreligger fra ikke mindre end 29 loka- 
liteter: stationerne 1, 2, 9, 18, 31, 33, 79, 87, 1987, 192 
223, 224, 251, 255, 261, 262, 267, 273, 290, 323, 326 
338, 357. Desuden toges den i Sognefjord 100 ftv., Husø, 
Advendt Bay og Magdalena Bay, 20—30 fr. Dybde 20— 
672 fv. 

Exemplarerne tilhører dels hovedformen flextosus, dels 





varieteterne sarsii og gouldii. Den sidste synes særlig at 
være en arktisk form, idet samtlige exemplarer fra Jan 
Mayen og Spitsbergensomraadet tilhører denne. Ved Grøn- 
lands østkyst er det ligeledes blot denne, som optræder 
(Posselt). 

Flere malacologer betragter saavel sarsii som gouldii 
som selvstændige arter, men maa vi med Jeffreys anse 


dem som varieteter, da de gaar umærkelig over i hinanden. 


Axinus flexuosus er en eircumpolar art, som inden 
Atlanterhavsomraadet gaar mod syd til Adriaterhavet, Mid- 
delhavet, Nordafrikas vestkyst, Azorerne, Kanariske øer, 
St. Thomas og Den mexikanske golf. Inden det pacfik- 
arktiske omraade er den kjendt fra Sibiriens ishavskyster, 
Beringshavet, Korea og Nordamerikas vestkyst indtil Kali- 
Den er almindelig langs hele den norske kyst. 
formen gouldii er dog sjelden søndenfor Bodø. Den bathy- 
metriske udbredelse er 5—1095 fv. Fossil er den kjendt 
fra Spitsbergen, Grønland, Nordamerika, Skandinavien, 
nordlige Rusland, Britiske øer. Belgien, Frankrig, Italien 
og Madeira. 


fornien. 





247. vok Sp OR I SA 


Azxinus flexuosus is one of the most frequently-oceur- 
ring molluses, having been found in no less than 29 loca- 
lities, namely, Stations 1, 2, 9, 18, 31, 33, 79, 87, 137, 
192, 223, 224, 251, 255, 261, 262, 267, 273, 290, 323, 
326, 338, and 357. It was moreover found in the Sogne 
Fjord (100 fathomsj. Husø, Advent Bay, and Magdalena 
Bay (20—30 fathoms). Depth 20—672 fathoms. 

Some of the specimens belong to the principal form 
jleæuosus, and some to the varieties sarsit and gouldit. The 
last-named appears especially to be an arctic form. as all 
the specimens from the Jan Mayen and Spitsbergen region 
belong to it, and it is also the only form appearing on 
the east coast of Greenland (Posselt). 

Several malacologists regard both særs” and gouldi 
as distinet species; but we agree with Jeffreys in considering 
them as varieties, as the transition from the one to the other 
is imperceptible. 

Azxinus flexuosus is å cireumpolar species, which, in 
the Atlantic region, extends southwards to the Adriatie, 
the Mediterranean, the north-west coast of Africa, the 
Azores, the Canary Islands, St. Thomas, and the Gulf of 
Mexico. In the Pacific-Arctic region. it is known off the 
Siberian shores of the Arctic Ocean, in the Bering Sea, 
the Corea, and off the west coast of North America down 
to Califormia. It is common all along the Norwegian coast, 
the form gouldii, however, being rare south of Bodø. Its 
bathymetrical distribution is from 5 to 1095 fathoms. It 
is found as a fossil in Spitsbergen, Greenland, North 
America, Scandinavia, the north of Russia, the British 
Isles, Belgium, France, Italy, and Madeira. 





Axinus croulinensis, Jeffreys. 


Clausina croulinensis, Jeffreys, Ann. & Mag. Nat. Hist., vol. 20, 180 polio! 

— — Jeffreys, Ann. & Mag. Nat. Hist., ser. 3, vol. 2, 1858, p. 122, PI. fig. 2 ae. 
Arinus -— Jeffreys, Brit. Conch., vol. 2, 1863, p. 250, PI. 5, fig. 2 a—c. 

— -— G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 62, Pl. 19, fig. 8 ab. 


Axinus croulinensis erholdtes kun paa en lokalitet, 
station 192, 649 tv., 

Ved vore kyster er den ret almindelig paa de større 
dyb op til Lofoten. Den er endvidere kjendt fra Grønlands 
vestkyst, Murmankysten, Færøerne, Shetlandsøerne, Island, 
Kanalen, Biskayerbugten, kysterne af Spanien og Portugal, 
Middelhavet, Adriaterhavet, Nordafrikas vestkyst, Canariske 
øer, Azorerne, Madeira og Bermudas. 
udbredelse er 20—1476 fv. 
grave og Italien. 


her i flere men døde exemplarer. 


Den bathymetriske 
Fossil er den kjendt fra Ged- 


Several specimens of Axinus croulinensis were obtained, 
at Station 192, (649 fathoms; dead specimens). 
It is quite common on the Norwegian coast in deep 
up to Lofoten. It is further recorded from the 
west coast of Greenland and the Murman OCoast, the Faroe 
Isles, tbe Shetlands. Iceland, the English Channel, the Bay 
of Biscay, the coast of Spain and Portugal, the Mediter- 
the Adriatic, the north-west coast of Africa, the 
Canary Isles, the Azores, Madeira, and Bermuda. Its ba- 
thymetrical distribution is from 20 to 1476 fathoms. lt is 
known as a fossil in Gedgrave and Italy. 


water 


ranean, 


Axinus eumyarius. M. Sars, 


Aximus eumyarius, M. Sars, Nyt Mag. f. Naturvidensk., 


Jeffreys, Ann. & Mag. 
G. 0. Sars, Moll. Ree. 


Aæinus eumyarius foreligger fra station 2, 672 fr. 
og station 255, Vestfjorden, 341 fv. 

Paa de større dyb langs vor syd- og vestkyst op til 
Lofoten er denne Den er 
kjendt fra Davisstrædet, mundingen af Kanalen, 
bugten, kysterne af Spanien og Portugal, 
Azorerne. 


art ret almindelig. endvidere 
Biskayer- 
Middelhavet og 

40—1456 tv. 


Fossil er den kun kjendt fra de pliocene lag paa Sicilien. 


Den bathymetriske udbredelse er 


vol. 17, 1870, p. 87, PI. 12. fig. 7—10. 
Nat. Hist., ser. 4, vol. 18, 1876, p.' 492. 
Aret. Norv., 1878, p. 62, PI. 19, fig. 9 a—b. 
Azinus enmyarius was found at Station 2 (672 


25 


fathoms), and Station 255, West Fjord (341 fathoms). 
This species is common in deep water along the 
south coast of and the west coast up to Lo- 
foten. It is also known in Davis Strait, at the mouth of 
the English in the Bay of Biscay, off the coast 
of Spain and Portugal, in the Mediterranean, and off the 


Azores. Its bathymetrical distribution is from 40 to 1456 


Norway, 


Channel, 


fathoms. It is found as a fossil only in the Pliocene beds 


in Sieily. 


Axinus ferruginosus, Forbes. 


Kellia ferruginosa, Forbes, Brit. Ass. Rep., 1843, p. 192. 
Lucina  — Forbes & Hanley, Brit. Moll., vol. 2, 1858, p. 60, Pi Sed 
Azxinus ferruginosus, Jeffreys. Brit. Conch., vol. 2, 1863, p. 251, vol. 5, p. 180, PI. 33, fig. 3. 
— — G. O. Sars, Moll. Reg. Arcet. Norv., 1578, p. 63. PL 18) fig. 10 a —b. 
Findested. Stationerne 9, 192, 290, 326, Husø og Locality. Stations 9, 192. 290, and 326, Husø and 
Sognefjord, 10 fv. Dybde ar fy. the Sogne Fjord (100 fathoms). Depth 100—649 fathoms. 
Aæinus ferruginosus er en eircumpolar art, som er Axinus ferruginosus is a eireumpolar species, recor- 


kjendt fra Grønland, Nordamerika, Beringshavet. Europas 
Atlanterhavskyster, Middelhavet, Adriaterhavet, Nordafrikas 
vestkyst. —Tfølge Jeffreys erholdt Challengerexpeditionen 
den ved Azorerne. Den er imidlertid ikke optagen i Smiths 
monografi over denne expeditions bivalver. Ved vore kyster 
var den tidligere ikke funden nordenfor Lofoten. Heller ikke 


ded from Greenland, North America, the Bering 
the Atlantic shores of Europe, the Mediterranean, the 
Adriatic, and the north-west coast of Africa. According 
to Jeffreys, the Challenger Expedition found it at the 
Azores, but it is not included in Smith's monograph on 


the bivalves of the expedition. On the Norwegian coast, 


Sea, 


anføres den fra Murmankysten. Den batbymetriske ud- 
bredelse er 30—1459 fr. Fossil er den kjendt fra Norge, 
England og Italien. 


it 18 not found north of Lofoten; mnor is it recorded from 
the Murman Coast. Its bathymetrical distribution is from 
30 to 1459 fathoms. It is a fossil in Norway, England, 
and Italy. 


Cardium ciliatum. Fabricius. 


Cardium ciliatum, Fabricius, Fauna Grønlandica, 1780, p. 410. 
— islandiceum, Gould & Binney, Rep. Invert. Mass., ed. 2, 1870, p. 139. 
— ciliatum, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 46, PI. 5, fig. 4 a—b. 


Findested. 
60 fv. 

Cardium ciliatum er en circumpolar art, som er kjendt 
fra Grønland, Amerikas nord- og østkyst til New England, 
Beringshavet, Japan, Sitka, Sibirien, Karahavet, Novaja 
Semlja, Barentshavet, Spitsbergen, Island, Murmankysten, 
Hvidehavet og Norge, hvor den dog blot er funden levende 
paa en lokalitet, Vadsø. 
er 4—380 fr. Fossil er den funden over en større del af 


Magdalena Bay og Advent Bay, 20— 


Den bathymetriske udbredelse 


Nordeuropa og det nordlige Amerika, Spitsbergen, Grøn- 
land og Sibirien. 


Leche, Kgl. Sv. Vet. Akad. Handl., vol. 16, no. ?, 1878, p. 21. 


Locality. Magdalena and Advent Bays (20—60 
fathoms). 

Cardinim ciliatum is åa eireumpolar species, known off 
Greenland, the north coast of North America and the 
east coast down to New England, im the Bering Nea, 
Japan, Sitka, Siberia, the Kara Sea, Novaia Semlja, the 
Barents Nea, Spitsbergen, Ieeland. off the Murman Coast, in 
the White Sea, and off Norway. In the lastnamed coun- 
try. it has only been found living mm one loeality, namely, 
Vadsø. Its bathymetrical distribution is from 4 to 380 
fathoms. It isa fossil in åa large part of Northern Europe 
and the north of North America, in Spitsbergen, Green- 
land and Siberia. 


Cardium elegantulum, Beck. 


Cardium elegantulum, Beck, Møller, Ind. Moll. Grønl., 1842, p. 20. 


Findested. Hammerfest, station 260 og 261, 197 fv. 


Denne vakre arktiske art er kjendt fra Grønland, 
Nordamerikas østkyst, Island, Murmankysten og Norge, 
hvor den har sin sydgrænse ved Lofoten. Den bathyme- 
triske udbredelse er 15—250 fr. M. Sars har fundet den 
fossil i vore yngre glaciale skjælbanker; Knipowitsch har 
den fra afleiringer ved Dwina, hvad der er af saa meget 
større interesse, da cardinm elegantulum ikke er funden 
blandt den recente fauna i Hvidehavet. 


Den norske Nordhavsexpedition: H. Friele & J. Å. Grieg. 


Gould & Binney, Rep. Invert. Mass., ed. 2, 1870, p. 141. 
G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 47, Pl. 5, fig. 5 ab. 


Locality. Hammerfest, Stations 260 and 261 (197 
fathoms). 

This beautiful arctic species has been found in Green- 
land, on the east coast of North America, in Iceland, on 
the Murman OCoast, and in Norway, north of Lofoten. 
Its bathymetrical distribution is from 15 to 250 fathoms. 
M. Sars found it as a fossil in the later glacial shell-banks 
of Norway, Knipowitsch in deposits near the Dwina, this 
being yet more interesting from the faet that Curdium 
elegantulum 18 not found among the recent fauna in the 
White Nea. 


Molluscea III. 5 


Cardium minimum. Philippi. 


Cardium minimum, Philippi, Enum. Moll. Sieil., vol. 1, 
suecicum, Lovén, Ind. Moll. Scand., 1846, p. 


Forbes & Hanley, Brit. Moll., 
minimum, Jeffreys, Brit. Conch., vol. 2, 


Findested. Sognefjord, Husø, Hammerfest, 100 fv., 
station 177, 1443 fv. og station 260, 127 fv. 

Cardium minimum er fortrinsvis en østatlantisk art, 
som er udbredt fra Finmarken og Island til Nordafrikas 


vestkyst og Middelhavet. Desuden er den funden i Disko- 


fjorden, Vestgrønland. Herzenstem anfører den under 
tvivl fra Karahavet. Den bathymetriske udbredelse er 
D—1443 fv. Fossil er den funden i Norge, Skotland, 


Italien og Rhodes. 


18856, p, 51, 
36. 

vol. 2, 1853, p. 27, 
1863 pH 202 RIS De6: 


G. O. Sars, Moll. Reg. Arct. Norv., 1578, p. 48. 


Locality. The Sogne Fjord, Husø, Hammerfest (100 
fathoms), Stations 177 (1443 fathoms) and 260 (127 fathoms). 
Cardnum minimum is especially an east-Atlantic spe- 
extending from Finmark and Iceland to the north- 
west coast of Africa and the Mediterranean. It is more- 
over found in Disco Fjord in West Greenland. Herzenstein 
mentions it with found in the Kara Sea. 
Its bathymetrical distribution is from 5 to 1443 fathoms. 
It is a fossil in Norway, Scotland, Italy, and Rhodes. 


CIes, 


some doubt as 


Cardium fasciatum. Montagu. 


Cardium fasciatum, Montagu, Test. Brit. Suppl.. 1808, p. 30, PI. 27, fig. 6. 


Jetfreys, Brit. Conch,, vol. 2. 
G. 0. Sars, Moll: Reg. Arct. 


Findested. Husø, Bodø og Hammerfest. 

Cardium fasciatum, har omtrent samme udbredelse 
som foregaaende art, idet den er kjendt fra Finmarken, 
Murmankysten og Island til Middelhavet og Canariske øer; 
endvidere den funden ved Julianehaab, Vestgrønland. 
Den bathymetriske udbredelse er 10—808 fy. Fossil 
den funden i Skandinavien, nordlige Rusland, Britiske øer 


er 
er 


og Italien. 


Forbes & Hanley, Brit. Moll. 


voliere Snop eo PS 2 te SR INEN te? 
1863, p. 281, PI. 35. 


Norr, 1878, p. 48. 


fig. OD. 


Locality. Husø, Bodø, and Hammerfest. 

Cardium fasciatum, has about the same distribution 
as the preceding species, having been found from Finmark, 
the Murman Coast, and fceland, down to the Mediterra- 

It is also found at Juliane- 
Its bathymetrical distribution 
lt is a fossil im Scandinavia, 


nean and the Canary Isles. 
haab in west Greenland. 
is from 10 to 808 fathoms. 


the north of Russia, the British Isles, and Italy. 


Serripes grænlandicum, Chemnitz. 


Cardium grønlandicum, Chemnitz, Coneh. Cab., vol. 6, 1782, p. 202, PI. 19, fig. 198. 


Serripes 


Aphrodite grønlandica, Gould & Binney, Rep. Invert. Mass., ed. 


Findested. Talrig ved Jan Mayen, 10—20 fy. 
Norskøerne, Magdalena Bay øg Advent Bay, 20—60 fy. 
Paa station 312, 658 fv., toges nogle fragmenter, som an- 
tagelig af isen er ført ud paa dybet. 

Serripes grønlandicum forekommer hos os kun le- 
Varangerfjorden. Den 
som er kjendt fra Grønland, Nordamerika indtil Cape Cod 
Karahavet, 


vende i er en ceireumpolar art, 


og Beringstrædet, Japan, Sibirien, 
Novaja Semlja, Hvidehavet, Murmankysten, Barentshavet, 


Ved de britiske kyster 


Oregon, 


Spitsbergen, Jan Mayen og Island. 


Chenu, Man. de Conch., vol. 2, 1862, p. 109, figs. 496 


498. 
9, 1870, p. 144. 





G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 49, PI. 5, fig. 8 a—b. 


Locality. In large numbers off Jan Mayen (10—20 
fathoms), the Norwegian Islands, in Magdalena Bay and 
Advent Bay (20—60 fathoms). At Station 312 (658 
fathoms), some fragments were brought up. which had pro- 
bably been carried out into deep water by the ice. 

In Norway, Serripes grænlandicum oceurs in the liv- 
ing state only in Varanger Fjord. It is a cireumpolar spe- 
cies, known from Greenland, North America down to Cape 
Cod ånd Oregon. Bering Strait, Japan, Siberia, the Kara 
Sea, Novaja Semlja, the White Sea, the Murman Coast, 
in the Barents Sea, Spitsbergen, Jan Mayen, and leeland, 
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Off the British coasts. it is sub-fossil. 
2 to 170 fuathoms. 


Iceland, Spitsbergen. the north of 


Its bathymetrical 
It is found as a 


er den tagen subfossil. Den batbymetriske udbredelse er 
2—170 fr. Fossil er den kjendt fra Grønland, Island, 
Spitsbergen, nordlige Rusland og Sibirien. 


distribution is from 


fossil in Greenland, 


Russia, and Siberia. 


Venus casina, Linné. 
Venus casina, Linné, Syst. Nat., ed. 12, 1766, p. 1130: 
Forbes & Hanley, Brit. Moll., vol. 1, 1853, på 205JR1 24 fest NG: 
Jeffreys, Brit. Conch., vol. 2, 1863, p. 337, vol. 5, p. 184, PI. 38, fig. 5. 
Pfeiffer, Mart. Chemn.-Conch. Cab., vol. 11. pa troen pp Ne Jet te 


Findested. Husø, 40—60 fv. 


figs. 4, 5. 


Locality. Husø (+0—60 fathoms). 


Den forekommer spredt langs vor syd- og vestkyst 
op til Trondhjemsfjorden, desuden anfører Lovén den fra 
Vardø. 
syd til Middelhavet, Madeira, Canariske øer ov Azorerme. 
Den bathymetriske udbredelse er 0—450 fv. Fossil er 
den funden 1 Norge, Britiske øer, Belgien, Frankrige, 
Italien og Grækenland. 


Venus casinda er en østatiantisk art, der gaar mod 





It occurs sparsely along the south coast of Norway 
and the west coast up to the Trondhjem Fjord; and it is 
also mentioned by Vardø. — Venus 
casina is an east-Atlantic species, which extends south- 
wards to the Mediterranean, Madeira, the Canary Isles. 
and the Azores. Its bathymetrical distribution is from 0 
to 450 frthoms. It is a fossil in Norway, the British 
Isles. Belgium, France, Italy, and Greece. 


Lovén as found at 


Venus ovata, Pennant. 


Venus  ovata, Pennant, Brit. Zool., vol. 4, 1767, p. 
— — — Forbes & Hanley, Brit. Moll., vol. 1, 
—- — Jeffreys, Brit. Conch, vol. 2, 1863. 

Timoclea — G. 0. Sars, Moll. Reg. Arct. Norv,, 


Findested. Husø, 40—60 fv. og ved station 173 b. 
300 fy. 

Venus ovata forekommer langs hele den norske kyst, 
men er dog sjelden i Finmarken. Den har omtrent samme 
udbredelse som foregaaende art; den forekommer langs de 
europæiske kyster fra Finmarken og Island til Middel- 
havet, Nordafrikas vestkyst og Azorerne. Den bathyme- 
triske udbredelse er 0—1324 fv. Fossil er den funden 
over en større del af Europa, Algier og Madeira. 


e1 JOE 56 vie BG: 


1853, p- 419, Pl 220 2PI2E IL en nie, (6, 


på S22 PINS Jar 


1878, p. 56. 

Loeality. Husø (40—60 fathoms). and at Station 
173 b (3800 fathoms). 

Venus ovata ocenrs all along the Norwegian coast, 
but is rare in Finmark. It has about the same distribution 
as the preceding species, occurrmg off tbe European coasts 
from Finmark and Teeland to the Mediterranean, the north- 
west coast of Africa, and the Azores. Its bathymetrical 
distribution is from 0 to 1524 fathoms. It is a fossil in 
many parts of Europe, in Algiers and Madeira. 


Venus fluctuosa, Gould. 


Venus fluctuosa, Gould, Rep. Invert. Mass., 1841, p. 87, fig. 70. 

astartoides, Middendorff, Beitr. Malac. Ross, part 5, 1849, p. 56. 
Middendorff, Sibir. Reise, 1851, p. 252, PI. 20, figs. 5 
Gould & Binney, Rep. Invert. Mass., ed. 2, 1870, p. 156. 





== 23 13. 


Tapes == 


Norwegian Islands (10—20 fathoms). At 
fathoms), some 


Findested. Norskøerne, 10—20 fv. Ved station 
312, 656 fv. og station 353, 1333 fv., toges desuden nogle 


fragmenter, som antagelig er ført ud paa dybet af isen. 


Locality. 
Stations 312 (656 fathoms) and 353 (1533 
fragments were also found, which had probably been car- 
ried out into deep water by the ice. 


Venus fluctuosa er eireumpolar. Den er kjendt fra | Venus fluctuosa is eireumpolar. It is known off Green- 
Grønland, Nordamerikas nord- og østkyst indtil Massachu- land, the north coast of North America and the east coast 
setts, Spitsbergen, Frantz Josefsland, Hvidehavet. Novaja | down to Massachusetts, Spitsbergen, Franz Josef Land, 
Semlja, Karahavet, NSibiriens ishavskyster, Beringshavet, | in the White Sea, Novaja Semlja, the Kara Sea, on the 
Okotske hav og Japan. Den bathymetriske udbredelse er Arctic shores of Siberia, in the Bering Sea, the Sea of 
4—100 fy. |  Okhotsk, and in Japan. Its bathymetrical distribution is 


from 4 to 100 fathoms. 


Tapes virginea, Linné. 


Venus virgined, Linné, Syst. Nat., ed, 1766, p. 1136. 
Tapes — Forbes & Hanley, Brit. Moll., vol. 1, 1853, p. 888, Pl. 25, figs. 4. G. 
— — Jeftreys, Brit. Conehyi vol 2) pi 352, PL. 6, 42.05, vol. 5, Pl 39 fe 5. 


Findested. Husø, 40—060 fv. Locality. Husø (40—60 fathoms). 

Den er udbredt fra Norge og Færøerne til Middel- It is distributed from Norway and the Faroe Isles 
havet og Adriaterhavet. Jeffreys anfører den ogsaa fra to the Mediterranean and the Adriatic. Jeffreys also men- 
Finmarken, men maa dette bero paa en forveksling, thi den tions its oceurrenee in Finmark; but this must be a 
anføres hverken af Sars, Schneider eller andre forfattere mistake, as it is neither mentioned by Sars, Schneider, 
fra det nordlige Norge. Den bathymetriske udbredelse er nor other authors, as occurring in the north of Norway. 
D—180 fv. Fossil er den kjendt fra Madeira og en større Its bathymetrical distribution is from 5 to 180 fathoms. 
del af Europa. It is a fossil in Madeira and many parts of Europe. 


Syndesmya longicallis, Seacchi. 





Tellina longicallis, Seacehi, Not. foss. Gravina, 1836, p. 16, PÅ 1, fig. 7. 

Brycina — Philippi, Enum Moll. Siciliæ, vol. 2, 1844, p. 9, PI. 13, fig. 7. 

Abra — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 74, Pl. 6, fig. 8a—c, PI. 20, fig. 4. 

Syndesmyda — Locard, Exp. Sei. Travailleur & Talisman, Moll. Test., vol. 2, 1898 p. 224, PI. 12, figs. 32—33. 
Findested. Stationerne 1, 9, 10, 79 og 149, Sogne- Locality..  Stations 1, 9, 10, 79, and 149, the Sogne 

fjord og Husø, 100 fr. Dybde 100—650 fv. Fjord, and Husø (110 fathoms). Depth 100—650 fathoms. 
Syndesmya longicallis er en dybyandsform. som er Syndesmya longicallis is å deep-water form, common 

almindelig paa de større dyb langs vor syd- og vestkyst in the deep water of the fjords along the south coast of 

op til Lofoten. Derimod er den ikke funden ved Tromsø Norway and the west coast up to Lofoten. On the other 

og Finmarken. Den gaar mod syd til Middelhavet, Nord- hand, it is not found in Tromsø and Finmark. It ex- 

afrikas vestkyst og Azorerne. Langs Amerikas østkyst er tends southwards to the Mediterranean, the north-west coast 

den udbredt fra New England til Brasilien. Den bathy- of Africa, and the Azores. Upon the east coast of Ame- 

metriske udbredelse er 20—2435 fv. Fossil er den funden rica, it range from New England to Brazil. Its bathy- 

i Norge og Italien. metrical distribution is from 20 to? 435 fathoms. lt is a 


fossil in Norway and Italy. 


om 
Oi 


Tellina calcaria, Chemnitz. 


Tellina 


calcaria, Chemnitz, Conch. Cab., vol. 6, 
lata, Lovén, Ind. Moll. Seand., 1846, p. 41. 


Macoma 


Findested. Stationerne 267, 270 og 273, Alten, 10 
--20 fr., Advent Bay, 20—40 fv. og Magdalena Bay, 30 


—60 fv. (unge exemplarer). Dybde 20—197 fv. 


Tellima calcaria er en eircumpolar art, som fore- 
kommer ved Grønland, Amerikas nord- og østkyst indtil 


Boston, Nordeuropa fra Færøerne og Østersøen (Born- 

holm og Kiel), Spitsbergen, Franz Josefs land. Barents- 

havet, Novaja Semlja, Karahavet, Sibirien, Beringshavet, 

Okotske hav og Japan. 

nordkyst, ved vest- og sydkysten faaes den derimod sjelden 
Kr 


Den er meget almindelig ved vor 


Ved de britiske kyster er den hidtil kun funden 


levende. 


subfossil. Den bathymetriske udbredelse er 5—300 tv. 
Fossil er den funden i Skandinavien, nordlige Rusland, 


Britiske øer, Italien, Island, Nordamerika, Grønland, Nibi- 
rien og Spitsbergen. 


1782; på 140; Pl, 


calcaria, Rømer, Mart. Chemn. Coneh. Cab., vol. 10, part. 4, 


G. O. Sars, Moll. Reg. Arct. Norw,, 


fig. 136. 


proxima, Forbes & Hanley, Brit. Moll,, vol. 1, 1853, p. 307, PI. 21, fig. 1. 


Iksr fol 222 JEG 481 mes, 198 


1878, p. 76, Pl. 6, fig. 2 ab. 
Locality. Ntations 267. 270, and 

fathoms). Advent Bay (20—40 fathoms), 

(380—60 fathoms: young specimens). Depth 20—197 fathoms. 


273, Alten (10—20 
and Magdalena Bay 


Tellina calearia 18 å eireumpolar species. occurring 
off Greenland, the north coast of North America and the 
Boston. in Northern Europe from the 
Faroe Isles and the Baltic (Bornholm and Kiel), Spitsber- 
gen, Franz Josef Land, the Barents Sea, Novaja Semlja, the 
Kara Sea, off Siberia, in the Bering Sea, the Sea of Okhotsk, 
off the 
Norway, while on the west and south coasts it is seldom 
Off the British coast. it has 
been found only in a sub-fossil condition. Tts bathymetri- 
cal distribution is from 0 to 300 fathoms. It is a fossil 
in Scandinavia, northern Russia, the British Isles, Italy, 
Iceland, North America, Greenland, Siberia, and Spits- 


east coast down to 


and Japan. It is very common north coast of 


found in the lving state. 


bergen. 


Tellina balthica, Linné. 


solidula, Forbes & Hanley, Brit. Moll., vol. 1, 1853, p. 504, P1. 20, fig. 6. 


TEN 6 ned 6 lell 40), me, 5, 
187 


part 4 Uerdp2 PIN os) 


Locality. Stations 273 (197 fathoms) and 357 (125 


fathoms) 
Tellina balthica is a tireumpolar species, known in 


Tellina  balthica, Linné, Syst. Nat., ed. 12, 1766, p. 1120. 
— baltlica, Jeftreys, Brit. Conch., vol. 2, 1863, p. 375, 
Macoma  — Rømer, Mart. Chemn. Conch: Cab., vol. 10, 
— — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. i. 
Findested. Station 273, 197 fv., og station 357, 
125 fv: 
Tellina balthica er en eircumpolar art, som er kjendt 
fra Grønland, Nordamerikas østkyst indtil Georgia, de 


europæiske kyster, Spitsbergen, Novaja Semlja, Sibirien, 
Beringshavet, Okotske hav, Japan og det nordvestlige Ame- 
I Middelhavet gaar den helt ind til Sortehavet, i 
Østersøen til Den botniske bugt. Den forekommer langs 
hele den norske kyst, men er som oftest lokal. Hvor den 
paatræffes, optræder den i masser. Den bathymetriske ud- 
bredelse er 9—197 fv. Fossil er den funden i Skandina- 
vien, nordlige Rusland, Tyskland, Britiske Italien, 
Sibirien og Kanada. 


rika. 


Øer, 


Greenland, on the east coast of North America down to 
Georgia, off the shores of Europe, Novaja Semlja, Siberia, 
in the Bering Sea, the Sea of Okhotsk, Japan, and north- 
western America. In the Mediterranean it extends as far 
as the Black Sea, and in the Baltic to the Gulf of Bothnia. 
It occurs all along the Norwegian coast, but as a rule is 
Its ba- 

It is 
a fossil in Scandinavia, the north of Russia, Germany, the 
British Isles, Italy, Siberia, and Canada. 


local. Wherever it oceurs, it is found in numbers. 
thymetrical distribution is from 5 to 197 fathoms. 


Tellina sp. 


Paa station 200, 620 fv.. forekom en liden 1.5 mm. 
lang bivalv, som vi maa henføre til fell;na, men vi kan ikke 
med sikkerhed gjenkjende den som en af vore kjendte arter 
og da den med al sandsynlighed er et ungstadium vover vi 
ikke at opføre den som ny for videnskaben. 


At Station 200 (620 fathoms) a small bivalve was 
found (1.5 mm.), which we must referr to the genus Tellina 
but we cannot recognize in it any of the well known spe- 
eies. As it probably an immature specimen, we will not 
venture to give it åa new name. 


Asbjørnsenia striata. Friele. 


Asbjørnsenia striata, Friele, Nordhavsexp. Moll., vol. 2, 1886, p. 36, PI. 12, fig. 14a—b. 


Asbjørnsenia striata foreligger kun i et dødt, men vel 


vedligeholdt exemplar fra station 173 b, 300 fv. 


There is only one, dead, but well preserved, specimen 


I 
| ot Asbjørnsenia striata, from Station 173 b (800 fathoms). 


Mactra gallina, Da Costa. 
Trigonella gallina, Da Costa, Brit. Conch., 1778, p. 199, PI. 14, fig. 6. 
Mactra elliptica, Forbes & Hanley, Brit. Moll., vol. 1, 1853, p. 356, PI. 22, fig. 38, Pl. L, fig. 1. 
— — solida, var. elliptica, Jeffreys, Brit. Conch. vol. 2, 1863, p. 417, Pl. 48, fig. 2a. 
— elliptica, G. Q. Sars, Moll. Reg. Arct. Norv., 1878, p. 72. 
— — solida, var. elliptica, Weinkauff, Mart. Chemn. Conch. Cab., vol. 11, part. 2, 1884, p. 73, PI. 25, fig. 5. 


Findested. Tromsø, station 51, 1163 fv., (døde 
skaller) og station 173 b, 300 fv. 

Mactra gallina er en østatlantisk art, som er udbredt 
fra Murmankysten, Finmarken og Island til Portugal og 
Spanien (Cadiz). 
den norske kyst paa 5—100 favnes dyb, forøvrigt gaar den 
ned til 300 fv. 
af Europa. 


Den forekommer almindelig langs hele 


Fossil er den funden over en større del 


Locality. Tromsø, Stations 51 (1163 fathoms) (dead 
shells), and 173 b (300 fathoms). 

Mactra gallina is an east-Atlantic species, rangeing 
from the Murman Coast, Finmark, and Iceland, to Portugal 
and Spain (Cadiz). It is common all along tbe Norwegian 
coast, in deptlhs of from 5 to 100 fathoms, but oceurrs 
down to 300 fathoms. Is is found as a fossil in many 
parts of Europe. 


Kennerlia glacialis, Leach. 


Pandora glacialis, Leach, Voy. Discov. Ross, App. no. 4, 1819, p. 174. 


Kennerlia — 
Pandora pe 


Findested. Fair Harbour og Norskøerne, (Spits- 
bergen), 10—30 fr. Kun tre exemplarer, det største ex- 
emplar var 30 mm. langt og 18 mm. bredt. 

Kennerlia glacialis er en eircumpolar arktisk art, som 
er kjendt fra Baftinsbugten, Nordamerikas østkyst indtil New 
England?), Spitsbergen, Franz Josefs land, Murmankysten, 
Hvidehavet. Novaja Semlja, Karahavet, Sibirien og Berings- 
havet.  Mærkelig nok er den ikke tagen ved Grønland. 
Jeffreys slaar den sammen med den sydligere optrædende 
kennerlia (pandora) inæquivalis (Proc. Zool. Soc. 1881, 
p. 929), men kan vi ikke samstemme heri. Den bathy- 
metriske udbredelse er 2—100 fv. Fossil er den ifølge 
Knipowitsch funden. ved Dwina. 


1) Ifølge Dall skal den endog gaa helt med til Floridastrædet. 
Den sydligere form er senere af Verrill og Bush bleven udskilt 
og beskrevet under navnet kennerlia brevis (Proc. U. S. Nat. 
Museum, vol. 2, 1898, p. 821, tab. 88, fig. 7 a—b). 


Carpenter, Proc. Zool. Soc., 1864, p. 608. 
Leche, Kgl. Sv. Vet. Akad. Handl., vol. 16, no. 2, 1878, p. 11, PI. 1, fig. I ab. 


Locality. Fair Harbour, and the Norwegian Islands, 
(Spitsbergen) (10—30 fathoms). Only three specimens. 
The largest beeing 30 mm. long and 18 mm. broad. 

Kennerlia glacialis is å cireumpolar arctic species. 
known in Baffin Bay, off the east coast of North America 
down to New England!), Spitsbergen, Franz Josef Land, 
the Murman Coast, in the White Sea, Novaja Semlja, the 
Kara Sea, Siberia, and the Bering Sea. Strange to say, 
it has not been found in Greenland. Jeffreys believes it 
to be synonymous with the more southern species, Ken- 
nerlia (Pandora) inæquivalis, (Proe. Zool. Soc. 1881, p. 929), 
but we do not agree with him in this. Its bathymetrieal 
distribution is from 2 to 100 fathoms. Aecording to Kni- 
powitsch, it is found as a fossil near the Dwina. 


1) According to Dall, it is even found as far south as the Florida 
Channel. The more southern form has since been separated and 
described by Verrill and Bush under the name Kennerlia brevis, 
(Proe. U. S. Nat. Museum, Vol. XX, 1898, p. 821, Pl. LXX XVIII, 


fig. 7a, b) 
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Neæra obesa, Lovén. 
Neæra obesa, Lovén, Ind. Moll. Scand., 1846. p. 48. 


Findsted. Husø 100 fv. og stationerne 2, 10, 79, 
101, 149, 175. Dybde 100—072 fv. 
Denne art er kjendt fra Spitsbergen og Karahavet 


til Azorerne, Nordafrikas vestkyst og Middelhavet og fra 
Grønland til Den Den 
udbredelse er 20—1495 fv. 


mexikanske golf. bathymetriske 


G. Q. Sars, Moll. Reg. Arct. Norv., 1878, p. 86, Pl. 6, fig. 4 a—e. 


Loceality. Husø (100 fathoms), Stations 2, 10, 79 
101, 149, and 175. Depth 100—672 fathoms. 

This species is known from Spitsbergen and the Kara 
Sea to the Azores, the north-west coast of Africa, and the 
Mediterranean, and from Greenland to the Gulf of Mexico. 
Its bathymetrical distribution is from 20 to 1495 fathoms. 


Neæra obesa var. glacialis, G. 0. Sars. 


Neæra glacialis, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 88, PI. 6, fig. 8a 
glacialis, Friele, Jahrb. Deutsch Malacozool. Gesellsch., vol. 6, 1879, p. 270. 
glacialis, Verrill, Trans. Connecticut Acad., vol. 5, 1882, p. 562, Pl. 44, føg. 10a 


— obest var 


Findested. Stationerne 257, 
Dybde 70—160 fv. 
Neæra glacialis, Sars, kan neppe betragtes som andet 


260, 261, 836 og 357. 


end en kjæmpemæssig form af neæra obesa, Lovén, der i 
de arktiske farvande har naaet sin største udvikling. Unge 
exemplarer af glacialis kan ikke adskilles fra ligestore af 
obesa.  Posselt henfører ligeledes neæra arctica til obesa 
hvad forøvrigt Verrill ogsaa synes tilbøielig til. men heri 
Derimod viser neæra arctica større over- 
Vi 
skulde derfor i lighed med Wiluteaves være mest tilbøielig 
Med White- 


aves kan vi imidlertid ikke samstemme, naar han betragter 


er vi ikke enige. 
ensstemmelse med den sydligere, europæiske cuspidutu. 


til at betragte den som en varietet af denne. 
obesa som unge af cuspidata. 


Neæra obesa 
Semlja, Karahavet, Sibirien, Spitsbergen, Finmarken, Grøn- 


var. glacialis er kjendt fra Novaja 


land og Nordamerikas østkyst indtil Den mexikanske golf. 


Den bathymetriske udbredelse er 36—1467 fv. 





C. 


b. 


260, 261, 336, 





Da and 357. 


Locality. Ntations 
Depth 70—160 fathoms 

Neæra glacialis, Sars, can scarcely be regarded as 
more than a gigantic form of Neæra obesa, Lovén, that has 
attained its highest development in arctic waters. Young 
specimens of glacialis are not distinguishable from obesa of 
the same size. Posselt also unites Nera arctica and obesa, 
and Verrill seems inclined to do the same. but we do not 
agree with them. On the other hand, Neææra arctica shows 
a greater relation to the more southern European cuspidatda. 
Like Whiteaves, we should therefore be most inclined to 
regard it as å variety of that form: but we cannot agree 
with him in regarding obesa as the young of cuspidatda. 


Neæra obesa var. glacialis occurs otf Novaja Semlja, 
the Kara Sea, Niberia, Spitsbergen, Finmark, Greenland 
and oft the east coast of North America down to the Gulf 
Its bathymetrical distribution is from 36 to 
1467 fathoms. 


of Mexico. 


Neæra arctica, M. Sars. 


Neæra arctica, M. Sars, Christiania Vid. Selsk. Forhandl., 1858, p. 62. 


Findested. Stationerne 124 (fragmenter), 192, 200, 
224, 267, 290, 323 og 357. Dybde 70—643 fy. 

Neæra arctica er tidligere kjendt fra Grønland, Nova 
Scotia, Sibirien, Karahavet, Murmankysten, Spitsbergen og 
Finmarken, hvor den dog blot er funden paa en lokalitet, 


Vadsø. Den batbymetriske udbredelse er 60—650 fv. 


G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 85, PI. 6, fig. 


Ha=c: 


Locality. 
26012002 and obs 


Stations 124 (fragments), 192, 200, 223, 
Depth 70—649 fathoms. 

arctica has been found off Greenland, Nova 
Scotia, Siberia. mm the Kara Sea, off the Murman Coast, 
Spitsbergen, aud Finmark, where oceurs it in only one 
Its bathymetrical distribution is 


224, 


Neæra 


locality, namely Vadsø. 
from 60 to 650 fathoms. 


40 


Neæra exigua, Jeffreys. 


Neæra exigua, Jettreys, Ann. 


Findested. Stationerne 18, 31, 87, 124, 164, 200, 
240, 251, 312. Dybde 350—1004 fv. 
De største exemplarer var 8.5 mm. lang, 4.5 mm. hø. 


283 


Denne ægte dybvandsform, der staar mellem neæra 
obesa og neæra subtorta, er tidligere kun funden af Valorous- 
expeditionen sydost af Kap Farvel paa 1450 favnes dyb. 
Denne lokalitet tilhører den varme area, medens samtlige 
stationer fra Nordhavsexpeditionen ligger inden den kolde. 


& Mag. Nat. Hist., ser. 
Friele, Jahrb. Deutsch Malacozool. Gesellsch., vol. 6, 1879, p. 270. 


4, vol. 18, 1876, p. 496. 


Locality. Stations 18, 31, 87, 124, 164, 200, 240, 
251, 283, and 312. Depth 350--1004 fathoms. 

The largest specimens were 8.5 mm. in length, and 
4.5 mm. in height. 

This true deep-water form, which stands between 
N. obesa and N. subtorta, had previously been found only 
by the Valorous Expedition to the SE of Cape Farewell, 
at å depth of 1450 fathoms. This locality belongs to the 
while all the stations of the North Atlantic 


Expedition are in the cold area. 


warm area, 


Neæra subtorta, G. O. Sars. 


Neæra subtorta, G. O. Sars, (m. s), Jeffreys, Ann. 


Findested. Stationerne 48, 260, 261, 267, 270, 273, 
290, 323, 326 og 336. Dybde 70—299 fv. 

Denne art, der forekommer langs vor nordkyst!) er 
kjendt fra Karahavet, Novaja. Semlja, Spitsbergen, Mur- 
mankysten, nordlige Atlanterhav og kysten af Maine. Den 
bathymetriske udbredelse er 30—3550 fv. Fossil er den 
blot funden paa Grønland. 


& Mae. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 


Nat. Hist., ser. 4, vol. 20, 1877, p. 234. 


te) 


ST. ARINO ie N6a=0 
Locality. Stations 48, 260, 261, 267, 270, 273, 290, 


926, and 336. Depth 70—299 fathoms. 

This species which oceurs along the north coast of 
Norway?) has been found in the Kara Sea, Novaja Semlja, 
Spitsbergen, off the Murman Coast, in the North Atlantic, 
and off the coast of Maine. Its bathymetrical distribution 
is from 30 to 550 fathoms. It is a fossil only in Greenland. 


523, 


Neæra rostrata, Spengler. 


Mya 
Neæra — 


Findested. Husø 100 fv.. 
tion 255, 341 fv. 

Neæra rostratdæ er paa den europæiske side af Atlan- 
terhavet, udbredt fra Fimarken, og Færøerne til Azorerne, 
Paa den amerikanske 


station 149, 135 fv. og sta- 


Kanariske øer og Marocos vestkyst. 
side forekommer den fra New England til Barbados og 
Den mexikanske golf. Jeffreys anfører den desuden fra 
Patagonien, men er denne muligens den nærstaaende neærd 
patagonica, Smith, som Challenger-expeditionen først fandt 
ved Patagoniens vestkyst og som senere er tagen ved saa- 
vel Sydamerikas vest- som østkyst. Den bathymetriske 
udbredelse er 10—1456 fv. Fossil er den kjendt fra Tysk- 


land og Italien. 





1 


1 


) Sars angiver neæra subtorta fra Bergen efter opgave fra Jeffreys. 
Vi tror her er en misforstaaelse tilstede, thi os bekjendt er den 
ikke funden saa langt syd. 


rostrata, Spengler. Skrift. naturhist. Selsk., vol. 3, 
Lovén, Ind. Moll. Scand., 1946, p. 47. 
Jeffreys, Brit. Conch., vol. 3, 1865, p. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 89, PI. 6, fig. Ta—b. 


1792, p. 42, 16. 


51, PIL. 49, fig. 3. 


Loceality. Husø (100 fathoms), Station 
fathoms) and 205 (341 fathoms). 

On the European side of the Atlantic Neæra rostrata 
is distributed from Fimmark and the Faroe Isles to the 
Azores, the Canary Isles, and the west coast of Morocco. 
On the American side, its range is from New England to 
Barbadoes and the Gulf of Mexico. 
its oecurrence im Patagonia, but this is possibly the nearly- 
related N. patagonica, Smith, which the Challenger Expe- 
dition first found off the west coast of Patagonia, and which 
has since been found both on the west and east coasts of 
Its bathymetrical distribution is from 10 

It is a fossil in Germany and Italy. 


149 (135 


Jeffreys also records 


South America. 
to 1456 fathoms. 


1) Sars records N. subtorta from Bergen on the authority of Jettreys. 
We fear here must be some misunderstanding:; for aught we 
know this species has not been found so far south. 


Neæra abreviata, Forbes. 


Neæra abreviata, Forbes, Proc. Zool. Soc., 1843, p. 75. 


Neæra abreviata foreligger kun fra Sognefjord, 100 fv. 
Den hører hjemme i Middelhavet, Egæerhavet og det øst- 
lige af Atlanterhavet, hvor udbredt fra 
vestkyst til Shetlandsøerne og Norge. Ved vore kyster 
forekommer den fra Christianiatjorden til Lofoten, dog er 


den er Marocos 


den ikke meget talrig. 
30—718 fy. 
og Italien. 


Den batbymetriske udbredelse er 
Fossil er den kjendt fra Belien, Frankrig 


vitret, Lovén, Ind. Moll. Scand., 1846, p. 48. 

abreviata, Forbes & Hanley, Brit. Moll., vol. 1, 
Jetfreys, Brit. Conch., vol. 3, 1865, p. 48, PI. 
G. 0. Sars, Moll. Reg. Aret. Norv., 1878, p. 89. 


201, PL 7, fig. 7. 


1853, p. o 
49 Hel: 


Neæra abreviata was found only in the Sogne Fjord 
(100 fatboms). It is a native of the Mediterranean, the 
Ægean Sea, and the east of the Atlantic Ocean, where its 
range is from the coast of Morocco to the Shetland Isles 
and Norway. In the lastnamed country, it occurs from 
the Christiania Fjord to Lofoten, though not in large num- 
bers. Its bathymetrical distribution is from 30 to 718 


fathoms. It is a fossil in Belgium, Franceand Italy. 





Neæra costellata, Deshayes. 


Corbula costellata, Deshayes, Exp Sci. Morée, 1830, p. 86, PI. 7, fig. 1—3. 
Neæra suleata, Lovén, Ind. Moll. Scand., 1846, p. 48. 


Den er 


vestkyst i det mindste til Trond- 


Denne art fandtes kun ved Husø, 40 fv. 
udbredt langs vor syd- og 
hjemsfjorden. Forøvrigt er den kjendt fra Middelhavet, 
Adriaterhavet, Exæerhavet og det nordlige af Atlanterhavet 
fra Færøerne til Madeira, Azorerne og Kanariske øer og 
fra Cape Hatteras til Den mexikanske golf og Antillerne. 
Den bathymetriske udbredelse er 2—1060 fv. Fossil er 
den funden i Belgien, Frankrig, Italien og Grækenland. 


costellata, Forbes & Hanley, Brit. Moll., vol. 1, 1853, p. 199, PI. 7, figs. 8—9, PI. G, fig. 8, 9. 
Jeffreys, Brit. Conch., vol. 3, 1865, p. 49, PI. 49, fig. 83. 


This species was found only at Husø (40 fathoms). 
It is distributed along the south coast of Norway and the 
west coast at least as far north as the Trondhjem Fjord. 
It also oceurs in the Mediterranean, the Adriatic, and the 
Ægean Sea, and in the North Atlantic from the Faroe 
Isles to Madeira, the Azores, and the Canary Isles, and 
from Cape Hatteras to the Gulf of Mexico and the Antilles. 
[ts bathymetrical distribution is from 2 to 1060 fathoms. 
It is fossil in Belgium, France, Italy, and Greece. 





Neæra striata, Jeffreys. 
Neæra striata, Jeffreys, Ann. & Mag. Nat. Hist., ser. 4, vol. 18, 1876, p. 495. 


Af denne art foreligger kun et større fragment fra 
station 290, 191 fy. 

Neæra striata blev først funden af ,.Valorous* i det 
nordlige af Atlanterhavet, 690—1450 fr. Senere har ..Knight 
Errant* og ,Lightning* den fra Færøkanalen, 220—510 fv. 
. Porcupine* fra Irlands vestkyst, 420—630 fy, ,, Travailleur* 
fra Biskayerbugten, 540—720 fv., ,Talisman* fra kysten 
af Maroco, 130 —250 fv. og ,Josefine* fra Azorerne, 190 
—680 fv. Paa den amerikanske side er den kjendt tra 
en række stationer mellem Massachusetts og Den mexi- 


Den norske Nordhavsexpedition: 


H. Friele & J. Å. Grieg. 


Jeffreys, Proc. Zool. Soc., 1881, p. 944. P1. 71, fig. 11. 
multicostata, Verrill, Trans. Connecticut Acad., vol. 5, 1882, p. 559, PI. 58, fig. 
Cuspidaria striata, Locard, Exp. Sci. Travailleur & Talisman, Moll. Test., vol. 2, 1898, p. 190, fig. 


40. 
18—23. 

There is only one rather large fragment of this spe- 
cies, found at Station 290 (191 fathoms). 

Neæra striata was first found by the "Valorous' im 
the North Atlantic (690—1450 fathoms). It has 
been found by the *Knight-Errant' and the "Lightning" in 
the Faroe Channel (220—510 fathoms), by the *Poreupine" 
off the west coast of Ireland (420 —630 fathoms), by the 
”Pravailleur in the Bay of Biscay (540—720 fathoms). by 
the "Talisman off the coast of Morocco (180—250 fathoms), 
and by the *Josephine' off the Azores (190—680 fathoms). 


since 


Mollusca III. 6 


kanske golf, 85—158 fr., endvidere har ,Albatross* faaet 
fv. 


den ved Rio Janeiro, 57 
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On the American side of the Atlantile, 1t has been found 
at åa number of stations between Massachusetts and the 
Gulf of Mexico (85-—158 fathoms): and lastly, the *Alba- 
tross" found it at Rio de Janeiro (57 fathoms). 


Neæra lamellosa, M. Sars. 


Neæra lamellosa, M. Sars, Christiania Vid. Selsk. Forhandl., 1858, p. 62. 


Findested. Stationerne 9. 10, LG) 86), 255), 
260 og 290. Dybde 107—341 fv. 


Vi har havt anledning til at sammenligne den ved 


101, 


vor kyst forekommende form med et exemplar af S. V. 
Woods neæra jugosa fra Englands coralline crag. NSaavel 
skallets konturer som dets striering er saa forskjellig, at 
vi maa være enig med Jeffreys, naar han anser den recente 
form for en distinet art, der er forskjellig fra neærda jugosa, 
Wood. Dalls neæra lamellosa i Bull. U. S. Nat. Museum 
no. 37, 1889, tab. 45, fig. 5, synes ikke at være Sars's art. 


Neæra lamellosa er ret almindelig paa de større dyb 
langs vor vestkyst op til Vesttinmarken. Forøvrigt fore- 
kommer den i det nordlige af Atlanterhavet fra Færøerne 
til Middelhavet og fra Marthas Vineyard til Maryland. 
Den bathymetriske udbredelse er 50—690 fv. Fossil er 
den funden i Italien. 


Poromya granulata, 


Corbula granulata, Nyst & Westendorp, Nouv. Rech. Coqu. foss. d. 


jugosa, G. O. Sars, Moll. Reg. Arct. Norv., 1873, p. 88, PI. 6, fig. 


OE 





Gå 

Locality. Stations 9, 10, 101, 149, 
and 290. Depth 107—341 fatboms. 

We have had an opportunity of comparing the form 
occurring on the coast of Norway with a specimen of S. 
V. Wood's N. jugosa from the English coralline crag. 
Both the form and the striation are so different, that we 
must agree with Jeffreys in regarding the recent form as 
a distinet species differing from N. jugosa, Wood. Dall's 
N. lamellosa, in Bull. U. $. Nat. No. 87, 
1889, (Pl. XLV, fig. 8), does not appear to be Sars's 
speeles. 


Museum, 


Neæra lamellosa is rather common in the deep water 
along the west coast of Norway up to west Finmark. It 
occurs further in the North Atlantic from the Faroe Isles 
to the Mediterranean, and from Marthæs Vineyard to 
Maryland. Its bathymetrical distribution is from 50 to 


690 fathoms. It is found as a fossil in Italy. 


Nyst & Westendorp. 


Amvers, 1839/0p: 6, no IOJPH Stas: 


Embla koreni, Lovén, Ind. Moll. Scand., 1846, p. 46. 


Poromya granulata, Forbes & Hanley, Brit. Moll., vol. 1, 
Jeffreys, Brit. Conch., vol. 3, 1865, p. 45, PI. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 


Findested. 
127—649 fv. 
Det største exemplar var 11 mm. lang, 16 mm. høi. 


Stationerne 192, 260, 261 og 290. Dybde 


Ved den norske kyst forekommer denne art mere 
eller mindre sparsomt fra Stavanger til Porsangerfjorden. 
Forøvrigt er den udbredt fra Murmankysten til Madeira, 
Marocos vestkyst og Middelhavet.  Endvidere forekommer 
den langs Amerikas østkyst fra New England og Maine 
til Barbados og Den mexikanske golf. Den bathymetriske 
udbredelse er 20—650 fv. Fossil er den funden i Fran- 
krig, Belgien og Italien. 





1853, p. 204, PÅ. 9, figs. 4—6. 
2 Mee eh mob Oh job MONK ØL 480 fe 1 


90, PI. 5, fig. Ga-—b. 

Locality. Stations 192, 260, 261, and 290. 
127—649 fathoms. 

The largest specimen was 11 mm. in length, and 16 
mm. in height. 


Depth 


This species occurs more or less sparsely on the 
Norwegian coast from Stavanger to the Porsanger Fjord. 
It is distributed from the Murman Coast to Madeira, the 
west coast of Morocco, and the Mediterranean; and on the 
east coast of North America from New England and 
Maine to Barbadoes and the Gulf of Mexico. Its bathy- 
metrical distribution is from 20 to 650 fathoms. It is a 


fossil in France, Belgium and Italy. 


Thracia truncata, Turton. 


Anatina truncata, Turton, Conch. Brit., 1822, p. 46, PI. 4, fig. 6. 
Thracia myopsis, Gould & Binney. Rep. Invert. Mass., ed. 2, 1870, p. 71. 
— truncata, G. O. Sars, Moll. Reg. Arcet. Norv., 1878, p. 84, Pl. L, flgs. 10—11. 


Findested. Stationerne 261, 262, 273, 290, 326, Loceality. Stations 261, 262, 273, 290, 326, 336, 
336, 338, 357, Hammerfest, 20 fr., og Jan Mayen. 10—15 338, and 357, Hammerfest (20 fathoms), and Jan Mayen 
fv. Dybde 10—197 fr. Bxemplaret fra sidstnævnte lokalitet Island (10—15 fathoms). The specimen from Jan Mayen 
var 33 mm. langt og 26 mm. høit. Et exemplar fra station was 33 mm. long, and 26 mm. high. Å specimen from 
261, som udmerkede sig ved sin langstrakte form, maalte Station 261, that was remarkable for its elongated form, 
henholdsvis 36 mm. og 24 mm. measured 36 and 24 mm. in length and height respectively. 

Thracia truncata, der er ret almindelig ved vor ark- Thracia truncata, which is quite common on the 
tiske kyst, gaar mod syd til Bergen, hvor den dog neppe arctic coast of Norway, extends southwards as far as Ber 
opnaar den halve størrelse af, hvad den gjør i de arktiske gen, where, however, it scarcely attains half the size that 
egne. Arten er forøvrigt kjendt fra Grønland, Nordame- it does in the arctic regions. The species also oceurs off 
rikas østkyst indtil Massachusetts, Færøerne, Island, Jan Greenland, the east coast of North America down to Mas- 
Mayen, Spitsbergen, Murmankysten, Hvidehavet, Novaja sachusetts, the Faroe Isles, Iceland, Jan Mayen, Spits- 
Semlja og Karahavet. Den bathymetriske udbredelse er bergen, the Murman Coast, in the White Sea, Novaja 
5—197 fr. Fossil er den kjendt fra Norge, nordlige Rus- Semlja, and the Kara Sea. lts bathymetrical distribution 
land, Spitsbergen og Kanada. is from 5 to 197 fathoms. It is a fossil in Norway, north- 


ern Russia, Spitsbergen, and Canada. 


Thracia septentrionalis, Jeffreys. 


Thracia septentrionalis, Jeffreys, Ann, & Mag. Nat. Higt., ser. 4, vol. 10, 1872, p. 238. 
7 


— erassa, Becher, Østerreich. Polarstation Jan Mayen, Bd. 3, 1886, p. 71, PI. 6, fig. 1. 

Findested. Jan Mayen, 10 -15 fv., Norskøerne og | Locality. Jan Mayen (10—15 fathoms), the Norwe- 
Spitsbergen, 10—20 fr. De fleste men ikke alle af exem- | gian Islands, and Spitsbergen (10—20 fathoms). The 
plarerne fra Jan Mayen var forholdsvis kortere og mere tyk- | greater number of the specimens from Jan Mayen were 
skallede end dem fra Spitsbergen. Det er denne tykskallede comparatively shorter and had thicker shells than those 
form, Becher har beskrevet under navnet thracit crassa, from Spitsbergen. Itis this thiek-shelled form that Becker 
Det største exemplar var 31 mm. lang, 24 mm. høi. has described under the name Thracia erassa. The largest 

specimen measured 31 mm. in length, and 24 mm. in 
height. 

Foruden fra Jan Mayen og Spitsbergen er denne art In addition to Jan Mayen and Spitsbergen, this spe- 
blot kjendt fra Grønlands vestkyst. Murmankysten, Maine eies is only known off the west coast of Greenland, the 
og Massachusetts, U. S. A. Den bathymetriske udbredelse Murman Coast, Maine and Massachusetts. Its bathyme- 
er 10—70 fr. trieal distribution is from 10 to 70 fathoms. 


Lyonsia arenosa, Møller. 


Pandorina arenosa, Møller, Ind. Moll. Grønl., 1842, p. 20. 
Lyoncia norvegica, Middendorf, Sibir. Reise, vol. ?, part 1, 1851, p. 264, P1. 24, fig. S—11. 
— — arenosa, Gould & Binney, Rep. Invert. Mass., ed. 2, 1870, p. 65. 
-— — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 81 og p. 342, Pl. 33, fig. 2a—b. 


Denne art fandtes ved Tromsø, 10—20 fr. og ved This species was found at Tromsø (10—20 fathoms), 
station 353. 1333 fv. and at Station 353 (1333 fathoms). 

Dens eneste med sikkerhed kjendte findested ved den The only place oft the Norwegian coast where this 
norske kyst er Tromsø. Dens forekomst ved syd- og vest- species is known to be found is Tromsø. Its occurrenee 
kysten er usikker. | off the west and south eoasts is uncertain. 


6* 


+4 


Den forekommer ved 
Grønland, Amerikas nord- og østkyst, Jan Mayen, Island, 


Spitsbergen, Murmankysten, Hvidehavet, Novaja Semlja, 


er en cireumpolar art, som 


Karahavet, Sibirien, Okotske hav. Den bathymetriske ud- 


bredelse er 2—120 fv. Til ovennævnte dybdeangivelse fra 
station 353, 1333 fv., kan der vanskelig tages hensyn, da 
den staar i strid med alle tidligere observationer, desuden 
erholdtes arten paa denne lokalitet kun i et meget beska- 
diget skal. Fossil er den kjeudt fra Sverige og det nord- 
lige Rusland. 


It 18 å cireumpolar species, occurring off Greenland, 
the north and east cousts of North America, Jan Mayen, 
Iceland, Spitsbergen, the Murman Coast, in the White 
Sea, Novaja Semlja, the Kara Sea, Siberia, and the Sea 
of Okhotsk. Its bathymetrical distribution is from 2 to 
120 fathoms. It is bardly possible to pay any regard 
to the above statement of the depth at Station 358 — 
1835 fathoms — as it 1s at variance with all previous ob- 
servations, and moreover, the species was represented in 





Lyonsiella abyssicola. M. Sars. 


Lyonsieila abyssicola, M. Sars, Christiania Vidensk. Selsk. Forhandl., 1866, p. 257. 


Pecchiolia 


G. O. Sars, Rem. forms anim. life. vol. 1, 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 82, PI. 20, fig. 5a—d. 


this locality by only one large fragment. It as fossil in 
Sweden and the north of Russia. 
1e8r2rp 25 PS Nte 21243) 


Cardium fragile, van Haren Norman, Lamellibranch. , Willem Barents". 1882, p. 9, PI. 2, fig. 26—28. 


Findested.  Stationerne 124, 192, 248, 251, 290, 
312 og 3235. Dybde 191—778 fv. Exemplarerne fra sta- 
tion 312 udmerkede sig ved sin usædvanlige størrelse. Sars 
angiver denne arts længde til 5 mm., disse var derimod 
indtil 9 mm. lang. 

Lyonsiella abyssicola er tidligere kjendt fra Baffins- 
bugten, Grønlands vestkyst, New England, Spitsbergen, 
Barentshavet, Hvidehavet, Norges nord- og vestkyst, Irlands 
vestkyst, Kanalen og Portugal. 
delse er 90—1095 fv. 


Den bathymetriske udbre- 


Locality. NStations 124, 192, 248, 251, 290, 312, 
and 325. Depth 191—778 fathoms. The specimens from 
Station 312 were remarkable for their unusual size. Sars 
gives the length of this species as 5 mm., whereas these 
were as much as 9 mm. in length. 

Lyonsiella abyssicola is known in Baffin's Bay, off the 
west coast of Greenland, New England, Spitsbergen, the 
Barents Sea, the White off the north and west 
coasts of Norway, the west coast of Ireland, in the Ene- 
lish Channel and Portugal. Its bathymetrical distribution 
is from 90 to 1095 fathoms. 


Sea, 





Lyonsiella jeffreysi, Friele. 


Lyonsiella jeffreysi, Friele, Jahrb. Deutsch. Malacozool. Gesellsch., vol. 6, 1379, p. 269. 


Lyonsiella jeffreysi foreligger i to store velbevarede 
høire skaller og nogle fragmenter fra station 295, 1100 fv. 
og den øvre del af en høire skal fra station 312, 656 fv. 
Arten er endnu ikke iagttaget udenfor Spitsbergens om- 
raadet. 


Friele, Nordhavsexp. Moll., vol. 2, 1886, p. 38, PI. 12, fig. 15 og 16. 


There are two large, well-preserved right valves of 
Lyonsiella jeffreysi, and some fragments from Station 295 
(1100 fatboms), and the upper part of a right valve from 
Station 312 (656 fathoms). 
observed elsewhere than off Spitsbergen. 


The species has not yet been 
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Panopæa norvegica, Spengler, 


Mya 
Panopeæd 


norvegica, G. OQ. Sars, Moll. Ri 


Findested. Døde skaller fandtes paa station 261, 
Tanafjord, 120 fv. og station 326, 123 fv. 

Panopæa norvegica vides kun to gange tagen levende 
ved den norske kyst, af G. O. Sars i Lofoten og af Auri- 
villius i Kvænangen. Forøvrigt er den kun af og til fun- 
den subfossil ved vor nord- og vestkyst. Den er en cir- 
cumpolar art, som er kjendt fra Nordeuropa indtil Shet- 

Northumberland, 
Inden de danske farvande skal det dog ifølge 


landsøerne, Doggerbank, Skagerak og 
Kattegat. 
Petersen være tvivlsomt, om den mere forekommer levende. 
Endvidere er den kjendt fra Okotske hav og Amerikas 
nordkyst fra Beringsstrædet til New Foundland; ved Mas- 
sachusetts er den funden subiossil. Fossil er den kjendt 
fra saavel de ældre som nyere glaciale afleiringer i Norge, 
samt fra Sicilien, Britiske øer, nordlige Rusland og Grøn- 
laud, hvor den endnu ikke er tagen levende, skjønt den 
ifølge Woodward lever i Baffinsbugten. Den bathymetriske 


udbredelse er 25—300 fv. 


od" 


norvegica, Spengler, Skr. Naturhist. Selsk., vol. 3, 1792, p. 46, PI. 2, fig. 18. 
Middendorff, Beitr. Malac. Ross., part 3, 1851, p. 77. 
arctica, Gould & Binney, Rep. Invert. Mass., ed. 2, 1870, p. 51. 
Arcet. Norv., 1878, 


PI. 20, fig. 11. 


p- 94, Pl. 6, fig. 12 ab. 

Locality. Empty shells were found at Station 261. 
Tana Fjord (120 fathoms), and Station 326 (123 fathoms). 

Panopæa norvegica has only been found alive off the 
Norwegian coast on two occasions — by G. 0. Sars in 
Lofoten, and by Aurivillius in Kvænangen; otherwise it is 
only found sub-fossil now and then off the north and west 
coasts. Itisa eireumpolar species, known from the north 
of Europe down to the Shetland Isles, in Northumberland, 
on the Dogger Bank, in the Skagerak and the Kattegat. 


In Danish waters, however, according to Petersen, it 
is doubtiul whether it oceurs any longer in a living 
state. It also oceurs in the Sea of Okhotsk and off 


the north coast of North America from Bering Straits 
to Newfoundland. It is found sub-fossil off Massachusetts. 
As a fossil, it is known in both tbe earlier and the later 
glacial deposits in Norway, as well as in Sieily, the British 
Isles, northern Russia, and Greenland. In the last-named 
country it has not yet been found alive, although, according 
to Woodward, it lives in Baffin's Bay. Its bathymetrical 
distribution is from 25 to 300 fathoms. 





Gyrtodaria siliqua, Spengler. 


Mya siliqua, Spengler, Skr. Naturbist. Selsk., vol. 3. 1792, p. 48. 
Cyrtodaria kurriana, Dunker, Malak. Blitter, 1862, p. 58. 
Glycimeris siliqua, Gould & Binney, Rep. Invert. Mass., ed. 2, 1870, p. 53, fig. 374. 


Denne art foreligger kun i to større og flere mindre 
exemplarer fra Jan Mayen, 10—30 fv. De større exem- 
plarer, der var henholdsvis 25 og 38 mm. lang, tilhører 
formen siliqua, medens de mindre stemmer mere overens 


med den af Dunker beskrevne kurrtand. 


Cyrtodaria siliqua er en høiarktisk cireumpolar art, 
som er kjendt fra Grønland, New Foundland, Nova Scotia, 
Spitsbergen, Novaja Semlja, Karahavet, Nibirien, Berings- 
Aleuterne. Den bathymetriske udbredelse er 
Fossil er den funden paa Grønland og Island. 


havet og 
2—30 fv. 








Of this species, there are only two large, and several 
small specimens Jan Mayen (10—30 fathoms). 
The large specimens, which are respectively 25 and 38 
mm. iu length, belong to the form siliqua, while the smaller 
ones correspond more elosely with the form kurriani, 


from 


deseribed by Dunker. 

Cyrtodaria siliqua is å high-aretie, eireumpolar species, 
known in Greenland, Newfoundland, Nova Scotia, Spits- 
bergen, Novaja Semlja, the Kara Sea, Siberia, the Bering 
Sea, and the Aleutian Isles. Its bathymetrical distribution 
is from 2 to 30 fathoms. It is fossil in Greenland and 
Teeland. - 
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Saxicava arctica, Linné. 


Mya 
Sazxicava — 


Findested.  Stationerne 261. 267, 280, 290, 312 
(døde skaller), 322, Husø, Bodø, Magdalena Bay, Advent 
Bay og Norskøerne, 10—40 fv. Dybde 10—191 fv. 


(658 fv.). 

Exemplarerne tilhører dels den kantede og ofte tor- 
nede form arctica, dels ogsaa den glatte afrundede 77g0sa 
De største exemplarer maalte indtil 36 mm., 
et skal fra station 280 var endog 45 mm. langt. 


s. pholadis. 


Saxicava arctica er en kosmopolitisk art, som er fun- 
den saavel i den nordlige som den sydlige hemisfæres have. 
Den bathymetriske udbredelse er 0—1622 fv. Fossil er 
den kjendt fra Grønland, Spitsbergen og en større del af 


Europa, Nordamerika og det nordlige Asien. 


arctica, Linné, Syst. Nat., ed. 12, 1766, p. 11183. 
d'Orbigny, Moll. Canaries, 1834, p. 100. 
& rugosa, Forbes & Hanley, Brit. Moll., vol 1, 1858, p. 141 og 146, PIG, 
rugosa, Jeffreys, Brit. Conch., vol. 3, 1865, p. 81, PI. 3, fig. 3. PI. 51, figs. 3 og 4. 
pholadis & arctica, G. O. Sars, Moll. Reg. Aret. Norv. 1878, p. 95, PI. 20, 


fig. 4—8, PI. F, fig. G. 





fig. T ac, 8 a—ce. 

| Locality. Stations 261, 267, 280, 290, 312 (dead 
shels), and 322, Husø, Bodø, Magdalena Bay, Advent 
Bay, and the Norwegian Islands (10—40 fathoms). Depth 
10—191 fathoms (658 fathoms). 

Some of the specimens belong to the angular and 
often spiny form, arctica, some to the smoothly rounded 
rugosa 8. pholadis. The largest measured as much as 36 
mn., valve from Station 280 
45 mm. in length. 


and one was no less than 

Saxicava arctica is å cosmopolitan species, found in 
the waters of both the northern and the southern hemis- 
phere. Its bathymetrical distribution is from 0 to 1622 
fathoms. It is a fossil in Greenland, Spitsbergen, and 


many parts of Europe, North America, and northern Asia. 


Arcinella plicata, Montagu. 


Mytilus plicatus, Montagu, Test. Brit. Suppl., 1808, p. 10. 


Panopea 
Arcinella 


Denne art foreligger kun i et par exemplarer fra 
station 255, Vestfjorden, 341 fv. 
hele vor syd- og vestkyst op til Lofoten. 
den kjendt fra de Britiske øer, Middelhavet, Nordafrikas 
vestkyst, Kanariske øer og Korea. 
bredelse er 5—628 fv. 
ved Cassel og Belfast, samt i Belgien og Italien. 


Den forekommer langs 
Endvidere er 


Den bathymetriske ud- 
Fossil er arcinella plicata funden 


plicata, Jeffreys, Brit. Uonch., vol. 3, 1865, p. 75, PI. 3, 
G. O. Sars. Moll. Reg. Arct. Norv., 1878, p. 93, Pl. 20, fig. 


fig. 2. 
6 a—e. 

There are only a few specimens of this 
from Station 255, West Fjord (341 fathoms). It oceurs 
all along the south and west coasts of Norway, as far north 
as Lofoten, and is further reported from the British Isles, 
the Mediterranean, the north-west coast of Africa. the 
Canary Isles, and the Corea. Its bathymetrical distribution 
is from 5 to 628 fathoms. It is found as 
Cassel and Belfast, and in Belgium and Italy. 


species 


a fossil at 


Mya truncata, Linné. 


Mya truncata, Linné, Syst. Nat.. ed. 12, 1766, 


Findested. Norskøerne, 10 fv., Advent Bay og Mag- 
dalena Bay, 20—40 fr., station 195, 107 fv. (unge exem- 
plarer), station 312, 658 fv. og station 353, 1333 fv. Paa 
de to sidstnævnte lokaliteter dog blot i døde exemplarer, 
som antagelig af isen er ført ud paa dybet. 


Exemplarerne fra Spitsbergen tilhører dels den typi- 
ske form, dels den eiendommelige udbuede og afrundede 


pe, 


Forbes & Hanley, Brit. Moll.: vol. 1, 1858, p. 168, Pl. 10, fig. 1—383, PI. H, fig. 1. 
Jeffreys, Brit. Uonch., vol. 38, 1865, p. 66, PI. 3, fig. 
G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 92. 


il, EL HO me 2 


Loeality. The Norwegian Islands (10 fathoms), 
Advent Bay and Magdalena Bay (20—40 fathows), Station 
195 (107 fathoms; young specimens), Station 512 (658 
fathoms), and Station 353 (1353 fathoms). In the last- 
named two localities, only dead specimens were found, 
probably carried out into deep water by the ice. 

Some of the specimens from Spitsbergen belong to 
the typical form, some to the peculiar, convex, rounded 


Studier nordiske 


Ved en feilskrift er denne form op- 


form ovata, (cfr. A. S. Jensen: 
Mollusker, I, Mya))). 


tagen under mya arenaria i Frieles fortegnelse over Spits- 


over 


bergens mollusker. 


som ved Atlan- 
terhavskysterne hur sin sydgrænse ved Cape Cod?) og Cadix, 
hvor 1883 fandt et 25 mm. lanet skal. Den 
anføres ogsaa fra Middelhavet, Adriaterhavet og Sortehavet, 
L Stillehavet gaar 
Den bathymetriske 


Mya truncata er en eireumpolar at, 
Talisman i 


men er disse angivelser temmelig usikre. 
den mod syd til Japan og Vancouver. 
udbredelse er 0—389 fv. Fossil er den kjendt fra Gron- 
land, Spitsbergen, en større del af Europa, Sibirien og 


Nordamerika. 


form ovata, (Cf. A. S. Jensen, *Studier over nordiske 
Mollusker, I, Mya'!). It appears, through å lapsus calami 
under Mya arenaria in Fiieles list of the Mollusca of 


Spitsbergen. 

Mya truncata 18 å eireumpolar species, that has its 
southern limit on the shores of the Atlantic. at Cape Cod*) 
and Cadiz. At the latter place, the "Talisman" found in 
1883 a valve that was 25 mm. in length. Its oceurrence 
is also mentioned in the Mediterranean, the Adriatic, and 
the Black Sea: 
In the Pacific, it extends southwards to Japan and 


but these statements are somewhat uncer- 
tain. 
Vancouver I. Its bathymetrical distribution is from 0 to 
380 fathoms. It is fossil in Greenland, Spitsbergen, many 


parts of Europe, Siberia, and North America 


Xylophaga dorsalis, Turton. 


9 
O, 


1865, p. 120, PLANE 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 98. 


1855 på J0MPGP eo 
ed 


Teredo dorsalis, "Turton, Conch. diction, 1819, p. 185. 
NXylophaga  — Forbes & Hanley, Brit. Moll., vol 1. 
= = Jeffreys, Brit. Conch., vol. 
Findested. Station 1, station 8 og Hammerfest, 20 


fr. Dybde 20, 650 fv. 

Nylophaga dorsalis, der forekommer langs hele den 
norske kyst op til Hammerfest, er udbredt til Middelhavet, 
Adriaterhavet og Azorerne. Ved de amerikanske kyster 
forekommer den fra New Foundland til Cap Cod. Den 
bathymetriske udbredelse er 5—1450 fv. Fossil er den 
kjendt fra Wienerbækkenet og Kalabrien. 


Locality. Stations I and 8, and Hammerfest (20 
fathoms).  Depth 20—650 fathoms. 


NXylophaga dorsalis, which oceurs all along the Nor- 
wegian coast up to Hammerfest, extends to the Mediter- 
ranean, the Adriatic, and the Azores. 
American shores is from Newfoundland to Cape Cod. 


Its range on the 
Its 
bathymetrical distribution is from 5 to 1450 fathoms. It 
is a fossil in the Vienna basin and in Calabria. 


Teredo pedicellata, Quatrefages(?) 


Teredo pedicellata, Quatrefages, Ann. Sei. Nat., ser. 3, vol. 11, 1849, p. 26, PI. 1, fig 2. 


En noget slidt, 4 mm. langt skal af en teredo, fandtes 
paa station 124, 640 fv. Da det ved sin størrelse, form 
og usædvanlig lange stilk minder mest om den af Quatre- 
fages fra den spanske nordkyst beskrevne teredo pedicellata, 
har vi om end med tvil henført det til denne art. 


Teredo pedicellata har tidligere været kjendt fra Mid- 
delhavet og Vesteuropa indtil England. 


1) Vidensk. Meddelelser, 1900, p. 133. 
?) Krebs anfører den ifølge Locard ogsaa fra St. Thomas. 


Jeffreys, Brit. Conch., vol. 3, 1865, p. 174, Pl. 54, fig. 3. 
Clessin, Mart. Chemn. Conch. Cab., Bd. 11, Abth. 4, 1893, p. 68, Pl. 17, 


fig. 12—14. 


A somewhat sqattered valve of a Teredo, 4 mm. in 
length, was found at Station 124 (640 fathoms). Ås it 
most resembles the Teredo pedicellatt from the north coast 
of Spain, described by Quatrefages, in its size, shape, and 
unusuallv long apophysis, we have referred it, though with 
some hesitation, to that species. 

Teredo pedicellata was previously known from the 
Mediterranean and Western Europe to England. 


1) Vidensk. Meddelelser, 1900, p. 133. 


) 


33 
*) Krebs also mentions it, according to Locard, from St. Thomas. 





Teredo, sp. 


Paa station 353, 1333 fv., erholdtes et træstykke, 
som var gjennemboret af en feredo. Desværre kunde hverken 
dyr eller skaller trods ivrig søgen paavises, saa arten lader 
sig ikke bestemme. Rørene har en diameter af 27, mm.; 


skulpturen bestaar af tykke noget uregelmæssige tverstriber. 


Vi giver en afbildning af exemplaret. 








Å piece of wood was found at Station 353 (1333 
fathoms), pierced through by a Teredo. Unfortunately, 
notwithstanding careful search, neither animal nor valves 
could discovered, so it is 
the species. 


be impossible to determine 
The tubes are 24, mm. in diameter, and the 
sculpture consists of broad, somewhat irregular transverse 
&rooves. 

We give a figure of the specimen. 





Paa station 312, 658 fv., fandtes ligeledes et træ- 
stykke, der var gjennemboret af en teredo, som heller ikke 
lod sig bestemme, da ogsaa her manglede baade dyr og 
skaller. Dennes rør har kun halv saa stor diameter som 


ovennævnte; skulpturen er glat. 


Another piece of wood that had been pierced by a 
Teredo was found at Station 312 (658 fathoms). This is 
also impossible to determine, as neither animal nor valves 
were to be found. The diameter of the tubes is only 


half that of the above, and the sculpture is smooth. 


Scaphopocoeda 


Dentalium entale, Linné. 
Dentalium entalis, Linné. Syst. Nat., ed. 12, 1766, p. 1263. 


Antalis 

Findested. Husø, 

300 fv. (dødt exemplar). 
Denne art, der er almindelig langs hele den norske 


Hammerfest station, 173 b, 


og 


kyst, er en østatlantisk form, som er udbredt fra Murman- 
kysten, Finmarken og Island til Kap det gode haab. Ved 
Madeira synes den mærkelig nok at mangle, derimod fore- 
End- 
videre er den tagen i Middelhavet, Adriaterhavet, Egæer- 


kommer den baade ved Azorerne og Canariske øer. 


havet samt ved Grønlands sydøstlige kyst. 
triske udbredelse er 2—437 fv. Fossil er den funden i 
Norge, nordlige Rusland, England, Belgien, 
Italien og Grækenland. 


Den bathyme- 


Frankrig, 


Forbes & Hanley, Brit. 
Jettreys, Brit. Conch., vol. 3, 1865, p. 


G. 0. Sars, Moll. Reg. 


Moll., vol. 2, 1853, p. 449, PI. 57, fig. 11. 
191 Abs tree 
Aret. Norv., 1878, p. 100. 

Husø, Hammerfest, and Station 173 b (300 
fathoms; dead specimen). 


Locality. 


This species, which is common all along the Nor- 
wegian coast, is an east-Atlantic form which extends from 
the Murman Coast, Finmark, and Iceland to the Cape of 
Good Hope. 
deira, though occurring in both the Azores and the Canary 
Isles. It has also been found in the Mediterranean, the 
Adriatic, the Ægean Sea, and off the south-east coast of 
Greenland. Its bathymetrical distribution is from 2 to 
437 fathoms. It is found as a fossil in Norway, the north 
of Russia, England, Belgium, France, Italy, and Greece. 


Strange to say, it does not appear in Ma- 


Dentalium occidentale, Stimpsou. 


Dentalium occidentale, Stimpson, Shells of New England, 1851, p. 28. 

abyssorum, M. Sars, Christiania Vidensk. Selsk. Forhandl. 1858, p. 92. 
Antalis striolata, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 101, PI. 20, fig. 10a 
Dentalium occidentale, Verrill, Proc. U. S. Nat. Museum, vol. 3, 1880, p. 394. 
entalis var. striolatum, Watson, Rep. Sci. Res. ,Challenger* Exp., Zool., vol. 15, 1886, p. 5. 
Locality. Ntations 101, 


b. 





Findested. Stationerne 79, 101. 195, Sognefjord, 
100 fv., og Husø, 100 fr. Dybde 100—223 fv. 


Dentalinm occidentale er udbredt fra Spitsbergen og 
Barentshavet til Azorerne, Cap Verd og Middelhavet og 
fra Grønland til Maine. Ved den norske kyst er den meget 
almindelig paa de større dyb. Den bathymetriske udbre- 
delse er 30—1750 fv. Fossil er den kjendt fra Norge, 
Skotland, England og Siclien. 


Den norske Nordhavsexpedition: 


H. Friele & J. Å. Grieg. 


ON and 195, the NSogne 
Fjord (100 fathoms), and Husø (100 fathoms). Depth 100 
—223 fathoms. 

Dentalium occidentale is distributed from Spitsbergen 
and the Barents Sea to the Azores, Cape Verd, and the 
Mediterranean, and from Greenland to Maine. It is very 
Its bathy- 
metrical distribution is from 30 to 1750 fathoms. Itis 


found as a fossil in Norway, Scotland, England and Sicily. 


common off the Norwegian coast in deep water. 


Mollusca III. 
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DO 


Dentalium agile, M. Sars. 
Dentalium agile, M. Sars, m. s., G. 0. Sars, Rem. forms anim. life, part. 1, 1872, p. 31, PI. 3, fig. 4—15. 
Antalis agilis, G. O. Sars, Moll. Reg. Aret. Norv.. 1878, p. 102, PI. 20, fig. 9 a—b. 
Dentalium entalis, var. agile, Watson, Rep. Sci. Res. Challenger Exp., Zool., vol. 15, 1886, p. 6. 


Findested. —Stationerne 9, 10 og 255. Dybde 206 Locality. Stations 9, 10, and 255. Depth 206— 
2341 tv. 341 fathoms. 

Dentalium agile, der forekommer paa de større dyb | Dentalinm agile, which oceurs in the deep fjords 
langs vor vestkyst fra Stavanger til Lofoten, har en syd- along the west coast of Norway, from Stavanger to Lofo- 
ligere udbredelse end foregaaende art, idet den gaar til ten, has å more soutbern distribution than the preceding 
Ascention, Havana og Den mexikanske golf. Artens nord- species, as it extends to Ascension Isle, Havana. and the 
grænse er Lcfoten og New England. Den bathymetriske Gulf of Mexico. Its northern limit is at Lofoten and 
udbredelse er 60—2547 fv. Fossil er den funden i Italien New England. Its bathymetrical distribution is from 60 
og paa Rhodes. to 2547 fathoms. It is found as a fossil im Italy and 

Rhodes. 


Siphonodentalium vitreum, M. Sars. 


Dentalium vitreum, M. Sars, Nyt Mag. f. Naturvidensk., vol. 6, 1851, p. 178. 
Siphonodentalium —  M. Sars, Christiania Vidensk. Selsk. Forhandl., 1859, p. 182. 
— — G. 0. Sars, Moll. Reg. Arct. Norv., p. 103 & 342, PI. 7, fig. 2 a—c. 

Findested.  Stationerne 18. 33, 35, 40, 48, DL. ST. | Locality. Stations 18, 33, 35, 40, 48. 51, 87, 124, 
194, 240, 248, 251, 2538, 257, 260, 261, 262, 267, 2783, 240, 248, 9251, 253. 257, 260, 261, 262, 267, 273, 283, 
283, 295, 312, 323, 326, 338, 357 og 363. Dybde 123— 295, 312, 323, 326, 338, 357, and 363. Depth 123 —1215 
1215 tv- fathoms. 

Siphonodentalium  vitrenm er kjendt fra Grønland, Siphonodentalium vitreum is reported from Greenland, 
Nordamerikas østkyst indtil New England, Portugal, Ir- the east coast of North America down to New England, 
lands vestkyst, Færøkanalen, Island, Spitsbergen, Barents- Portugal, the west coast of Ireland, the Faroe Channel, 
havet, Novaja Semlja og Karahavet. Ved den norske kyst Iceland, Spitsbergen, the Barents Sea. Novaja Semlja, 
er den ikke funden søndenfor polarcirkelen. Den bathy- and the Kara Sea. On the Norwegian coast, it is not 
metriske udbredelse er 20—1750 fv. Fossil er den funden found south of the aretie Circle. Its bathymetrical distri- 
i Norge, Kanada og Grinnellland. bution is from 20 to 1750 fathoms. It is found as å 


fossil in Norway, Canada and Grinnell Land. 


Siphonodentalium quinquangulare. Forbes. 


Dentalium quinquangulare, Forbes, Rep. Brit. Assoc., 1843, p. 135. 

Siphonodentalium pentagonum, M. Sars, Christiania Vidensk. Selsk. Forhandl., 1864, p. 307, PI. 7, fig. 4551. 
Siphonentalis tetragona, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 105, PI. 20, fig. 18 a—c. 

Siphodentaltum quinquangulare, Jeffreys, Proc. Zool. Soc., 1882, p. 266. 


Findested. Stationerne 1, 9, 10 og 255. Dybde Locality. Stations 1, 9, 10, and 255. Depth 206 
206—650 fv. —650 fathoms. 

Denne art forekommer 1 den østlige del af Atlanter- This species occurs in the eastern part of the At- 
havet fra Norge og Hebriderne til Cap Verd; endvidere lantic, from Norway and the Hebrides to Cape Verd. It 
er den funden i Middelhavet og Egæerhavet samt Jamaika is also found in the Mediterranean and the Ægean Nea, 
og Barbados. Ved den norske kyst er den udbredt fra and off Jamaica and Barbadoes. On the Norwegian coast it 
Christianiafjorden til Vestfinmarken. Den bathymetriske extends from the Christiania Fjord to west Finmark. Its 
udbredelse er 40—2090 fv. Fossil er den kun funden bathymetrieal distribution is from 40 to 2090 fathoms. It 


paa Nicilien. is found as a fossil only im Sicily. 


SI 
Siphonodentalium lofotense, M. Surs. 
Siphonodentalium lofotense, M. Sars, Christiania Vidensk. Selsk. Forhandl., 1864, p. 297, PI. G, fig. 29—33. 
— — Jeftreys, Brit. Conch., vol. 5, 1869, p. 195, PI. 161, fig. 2. 
Siphonentalis lofotensis, G. O. Surs, Moll. Reg. Aret. Norv., 1878, p. 104, PI. 20, fig. 11 a—b. 





Findested. Station 79, 155 fv. og station 253, 263 fv. Locality. Stations 79 (155 fathoms) and 253 (265 

fathoms). 

Siphonodentalium lofotense er udbredt fra Vestfinmarken Siphonodentalium lofotense is distributed from West 
og Grønland til Middeihavet og kysten af New England: Finmark and Greenland to the Mediterranean and the 
Ved den norske kyst er den ret almindelig paa de større coast of New England. It is quite common off the Nor- 
dyb. Den bathymetriske udbredelse er TO—1750 fv. wegian coast in deep water. Its batlymetrical distribution 


is from 30 to 1750 fathoms. 


Cadulus subfusiformis, M. Sars. 


Siphonodentalium subfusiforme, M. Sars, Christiania Vidensk. Selsk. Forhandl.,, 1864, p. 301, PI. 6, fig. 96—40, PL. 7, 
fig. 41 —44. 





Cadulus subfusiformis, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 106, P1. 20, fig. 14 a—b. 
— — Jeffreys, Proc. Zool. Soc., 1882, p. 664. 

Findested.  Stationerne 1, 10, 195, 255 og 290. Locality. Stations 1, 10, 195, 255, and 290.  Depth 
Dybde 107—650 fy. 107— 650 fathoms. 

Denne art er hidtil blot kjendt fra Norge. Shetlands- This species has hitherto been known only in Norway, 
øerne, Biskayerbugten og Middelhavet. Ved vore kyster er the Shetland Isles, the Bay of Biscay, and the Mediter- 
den udbredt fra Kristianiafjorden til Vestfinmarken. Den ranean. It extends, on the Norwegian coast, from the 
bathymetriske udbredelse er 40—650 fv. Fossil er den Christiania Fjord to West Finmark. Its bathymetrical 
kun med sikkerhed paavist ved Kristiania. distribution is from 40 to 650 fathoms. Ås a fossil, it is 


only found with certainty at Christiama. 


Cadulus propinquus, G. 0. Sars. 
Cadulus propinquus, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 106, Pl. 20, fig. 15 a—b. 
— — Jeffreys, Proc. Zool. Soc., 1882, p. 664. 
— — Locard, Exp. Sci, Travailleur & Talisman, Moll. Test.. vol. 2, 1898, p. 1389. 


Findested. Stationerne 1. 79 og 101. Dybde 155 Locality. Stations 1, 79, and 101. Depth 155— 
—6350 fv. 650 fathoms. 

Cadulus propimnquus forekommer langs Norges vest- Cadulus propinquus oceurs along the west coast of 
kyst op til Finmarken. Den er endvidere kjendt fra Bis- | Norway up to Finmark. It is moreover known in the 
kayerbugten, Portugal, Nordafrikas vestkyst og Middelhavet. | Bay of Biscay, Portugal, off the north-west coast of Africa, 
Den bathymetriske udbredelse er 40—1220 fv. | and in the Mediterranean. lts bathymetrical distribution 


is from 40 to 1220 fathoms. 


Placöophora. 


Hanleyia hanleyii, Bean. 
Chiton hanleyi, Bean, Thorpe Brit. Mar. Conch., Suppl. 1844, p. 2683, fig. DT. 


Hanleyia debilis, Gray, Guide, 1857, p: 186. 


Chiton hanleyi, Jeffreys, Brit. Conch., vol. 8, 1865, p. 215, vol. 5, p. 198, PI. 53, 
G. O. Sars, Moll. Reg. Arct. Norv, 1878, p. 109, PI. 7, fig. 5a 


Lovén, Ind. Moll. Scand., 1846, p. 27. 





Hanleyta debilis, Dall, Proc. U. 8. Nat. Museum vol. 1, 1878, p. 319. 
Hanleya hanleyi, Tryon, Man. of Corch., vol. 14, 1892, p. 17, PÅ. 3, fig. T1—79. 


Et par exemplarer af denne art toges ved Alten, 
30 fv. 

Hanleyia hanleyi forekommer 
skandinaviske kyst fra Varangerfjorden til Bohuslen. End- 


sparsomt langs den 
videre er den kjendt fra Kattegat, Færøerne, Britiske øer, 
Middelhavet, Nordamerikas østkyst og Beringshavet. Den 
synes saaledes at være eireumpolar. Jeffreys anfører den 
desuden fra Den karaibiske sjø. Den bathymetriske ud- 


bredelse er 10—300 fv. 


Å few specimens were found at Alten (30 fathoms). 


Hanleyia hanleyi oceurs sparingly along the Scandi- 
navian coast, from the Varanger Fjord to Bohuslin. It 
has also been found in the Kattegat, off the Faroe Isles, the 
British Isles, in the Mediterranean, off the east coast of 
North America, and in the Bering Sea. It thus appears 
to be circumpolar. Jeffreys also mentions it from the 
Carribean Sea. Its batbymetrical distribution is from 10 
to 300 fathoms. 


Leptochiton alveolus. M. Sars. 


s., Lovén, Ind. Moll. Scand., 1846, p. 27. 
O. Sars, Moll. Reg. Arct. Norv., 1878, p. 110, PI. 7, fig. 8a—i, PÅ. I, fig. 7. 


Chiton alveolus, M. Sars, m. 
Lepidopleurus — — G. 
Leptochiton — Dall, Proc. U. 8. Nat. Museum, vol. 1, 1878, p. 317. 


Lepidopleurus — — 


Findested. Stationerne 147, 255, 260 og Sognefjord. 
Dybde 127—341 fv. 

Denne art er udbredt langs Norges vest- og nordkyst 
fra Hardangerfjorden til Vestfinmarken. 
funden ved Bohuslen, udenfor Kanalen, Biskayerbugten, 
vestkysten af Spanien, Portugal og Nordamerikas østkyst. 
Den bathymetriske udbredelse er 100—1073 fv. 


Den er endvidere 


Haddon, Rep. Sci. Res. ,Challenger* Exp., Zool., vol. 
Tryon, Man. of Coneh., vol. 14, 1892, p. G, Pi. 2, fig. 


15, 1886, p. 12. 
2331. 


Locality. Ntations 147, 255, and 260, and the Søgne 
Fjord. Depth 127—341 fathoms. 

This species is distributed along the west and north 
coasts of Norway, from the Hardanger Fjord to West 
Finmark. It is also found at Bohuslin, at the mouth of 
the English Channel, in the Bay of Biscay, off the west 
coast of Spain and Portugal, and the east coast of North 
America. Its bathymetrical distribution is from 100 to 
1073 fathoms. 





| O 


Leptochiton cancellatus, Sowerby. 


G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 111, PI. 
Nat. Museum, vol. 1, 


19SPP IS oe) 
The 62 Sb Re: 
1878, p. 315. 


Chiton cancellatus, Sowerby, Conch. Ill., 1839, fig. 104, 105. 
— — Jeffreys, Brit. Conch., vol. 3, 1865, p. 217, vol. 5, p. 
Lepidopleurus — 
Leptochiton — Dall, Proc. U. S. 
Lepidopleurus — 


Findested. Bodø, Tromsø, 30 fv. stationerne 26, 
147 og 270. Dybde 80—237 fv. 

Leptochiton cancellatus forekommer ved De britiske 
øer, Spanien, Middelhavet, Adriaterhavet, Alaska og Norge, 
Dall 
anfører den ogsaa fra Grønland; den findes imidlertid ikke 
optagen i Posselts fortegnelse over Grønlands mollusker. 
Muligens er det dog denne art, Posselt omtaler under 
navnet chiton æærcticus. 
6 237 fv. 


hvor den har sin nordgrænse ved Vestfinmarken. 


Den bathymetriske udbredelse er 


Tryon, Man. of Conch., vol. 14, 1892, p. 3, PI. 3, fig. 


54—58. 


Locality. Bodø, Tromsø (30 fathoms), Stations 26, 
147, and 270. Depth 30—237 fathoms 

Leptochiton cancellatus oceurs off the British Isles, 
Spain, in the Mediterranean, the Adriatic, off Alaska, and 
Norway, in the last-mamed country having its northern limit 
in West Finmark. Dall also mentions it from Greenland, 
but it is not imeluded in Posselt's list of the Mollusea of 
Greenland. It is possible, however, that it is this species 
that Posselt mentions under the name of Chiton arcticus. 
Its bathymetrical distribution is from G to 237 fathoms. 


Leptochiton arcticus, G. O. Sars. 


Lepidopleurus arcticus, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 112, PL. 7, fig. Ta—h. 


Denne art foreligger kun fra Alten, 30 fv. I Frieles 
foreløbige beretning om Spitsbergens molluskfauna findes 
den opført fra Advent Bay, 20 fv., men har det ved senere 
undersøgelse vist sig, at exemplarerne fra denne localitet 
ikke tilhører leptochitom arcticus men trachydermon albus. 
Leptochiton arcticus maa derfor igjen udgaa af Spitsbergens 
fauna. 


Leptochiton arcticus er kjendt fra Tromsø, Finmarken, 
og Grønland. 
Jeffreys funden af Lightning expeditionen i Færøkanalen. 
Den bathymetriske udbredelse er 20—229 fv. 


Murmankysten Endvidere er den ifølge 


Det er under stor tvivl, vi optager denne art. Exem- 
plarerne fra Alten har alle Sars's karakterer, men dog har 
vi vanskelighed for at adskille dem fra Leptochiton can- 
cellatus. Af denne grund skulde vi i overensstemmelse med 
Dall (op cit., pag. 316) være mest tilbøielig til at betragte 
den som en varietet af denne art. Ogsaa Sparre Schneider 
synes at have vanskelighed for at holde disse to former ud 
fra hinanden. 


6 


o7 





This species was only found at Alten (30 fathoms). 
In Friele's preliminary report on the molluse fauna of 
Spitsbergen, it is mentioned from Advent Bay (20 fathoms); 
but subsequent examination has proved that the specimens 
from this loceality do not belong to Leptochiton arctieus, 
but to Trachydermon albus. 
therefore once more be omitted from the fauna of Spits- 


Leptochiton arcticus must 


bergen. 

Leptochiton arcticus is reported from Tromsø, Finmark, 
the Murman Coast, and Greenland. According to Jeffreys, 
it was also found by the Lightning Expedition im the 
Faroe Channel. Its bathymetrical distribution is from 20 
to 229 fathoms. 

It is with great doubt that we admit this species. 
All the specimens from Alten have Sars's characters, but 
yet we have a diffieulty in distinguishing them from Lep- 
tochiton cancellatus. For this reason we are most inclined, 
with Dall (1. e., p. 316), to regard it as a variety of that 
species. Sparre Schneider also appears to have diffieulty 


in keeping these two forms separate. 


Leptochiton asellus, Spengler. 


Chiton asellus, Spengler, Skriv. Nat. Selsk., vol. 4, 1797, p. 99. 


— Forbes & Hanley, Brit: Moll., vol. 2, 1853, p- 407, Pl. 59) fig: 1, 2) PAA tig5: 


— — cinereus, Jeffreys, Brit. Conch., vol. 8, 1865, p. 218, vol. 5, p. 198, PI. 5G, fig. 2. 
Lepidopleurus cmereus, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 112, P1. 7, fig. 8 a—h. 


Leptochiton 
Lepidopleurus — — 


Chiton cinereus, Linné, har af flere forfattere, saasom 
Jeffreys og G. OQ. Sars, været henført til chiton asellus, 
Spengler, medens andre, saasom Forbes & Hanley, Dall 
og Tryon, som det synes os, med større ret har anseet den 
for identisk med cwiton marginatus, Pennant. For at und- 
gaa contfusion har vi skke villet benytte Linnés artsnavn, 
men istedet foretrukket at bruge Spenglers og Pennants for 
disse to arter. 


Leptochiton asellus fandtes ved Husø og Bodø. Den 
er en af vore mest almindelige arter. Mod nord gaar den 
til Kvænangen (709 n. br.), hvor Sparre Schneider bar 
taget et lidet exemplar. Arten er udbredt langs Vest- 
europas kyster fra Island til Spanien. I Kattegat gaar 
den ned til Belterne. 
0—150 fv. Fossil er den kjendt fra Norge, Skotland og 
Sieilien. 


Den batbymetriske udbredelse er 





asellus, Dall, Proc. U. S. Nat. Museum, vol. 1, 1878, p. 318. 
Tryon, Man. of Conch., vol. 14, 1892, p. 3, PI. 3, fig. 64—66. 


Chiton cinereus, Linnæus, has been referred by several 


writers — e. g. Jeffreys and G. O. Sars — to Cliton 
asellus, Spengler, while others — e. g. Forbes & Hanley, 
Dall, and Tryon — have, as seems to us with more justi- 


fieation, considered it to be identical with Chiton margi- 
natus, Pennant. In order to avoid confusion, we have 
reframed from using Linnæus” specific name, and have 
preferred in stead to employ Spengler's and Pennant's for 
these two species. 

Leptochiton «sellus was found at Husø and Bodø. 
It is one of the most common Norwegian species. It ex- 
tends north-wards as far as Kvænangen (709 N. Lat.), 
where Sparre Schneider found one small specimen. The 
species is distributed along the shores of Western Europe, 
from Iceland to Spain. In the Kattegat it extends south- 
wards as far as the Belts. Its bathymetrical distribution 
is from 0 to 150 fathoms. It oceurs as a fossil in Nor- 
way, Scotland, and Sicily. 


Trachydermon exaratus, G. O. Sus. 


Lophyrts 
Trachydermon — 
Tschnochiton — 


Denne art foreligger kun fra station 255 (Vestfjorden). 
341 fv. Den er tidligere kun funden sparsomt langs Nor- 
ges vestkyst fra Bergen til Lofoten samt ved Nordamerikas 
østkyst (Marthas Vineyard og Florida). Den bathymetriske 
udbredelse er 100—3+41 fy. 


exaratus, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 113, PI. 8, tig. 1a 
Verrill, Trans. Connecticut Acad., vol. 6, 1884, p. 208, PI. 30, fig. 2. 
Tryon, Man. of Conch., vol. 14, 1892, p. 71, PI. 7, fig. 39—49. 
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This species was only found at Station 255 (West 
Fjord, 341 fathoms). Previously it had only been found 
in small numbers along the west coast of Norway, from 
Bergen to Lofoten, and off the east coast of North Ame- 
rica (Marthas Vineyard and Florida). Its bathymetrical 
distribution is from 100 to 341 fathoms. 


Trachydermon albus, Linné. 


Cliiton albus, Linné, Syst. Nat., ed. 12, 1766, p. 1107. 

-— — Jeffreys, Brit. Coneh.. vol. 3, 1865, p. 220, vol. 5, p. 199, PI. 56, fig. 8. 
Lophuyrus — G. 0. Sars, Moll. Reg. Arcet. Norv., 1878, p. 114, PI. 8, fig. 2a—h, PI. I, fig. 9. 
Trachydermon — Dall. Proc. U. 8. Nat. Museum, vol. 1, 1878, p. 322. 

Ischnochiton — Tryon, Man. of Conch., vol. 14, 1892, p. 70, PI. 7, fig. 35—38. 


Findested. NSaltstrømmen, Tromsø 30—40 fv., Alten 
50, Advent Bay 





30 fr., Hammerfest 20 fv., Jan Mayen 20 
20 fr., station 195, 107 fv. og station 270, 136 fv. 


Locality. Saltstrømmen, Tromsø (30—40 fathoms), 
Alten (50 futhoms). Hammerfest (20 fathoms), Jan Mayen 
(20—30 fathoms), Advent Bay (20 fathoms), and Statious 
195 (107 fathoms) and 270 (136 fathoms). 


Trachydermon albus er en eireumpolar art, som er 
kjendt fra Grønland, det nordlige Amerika fra Sitka til 
Cape Cod, Nordeuropa, hvor den har sin sydgrænse ved 
England og de danske Belter; Spitsbergen, Jan Mayen, 
Franz Josefsland, Barentshavet, Novaja Semlja, Pitlekai og 
Beringshavet. 
Den bathymetriske udbredelse er 5—337 fv. 


Den er ret almindelig lanvs hele den norske 
kyst. Fossil 


er den funden ved Fort William. 


Trachydermon albus is å eireumpolar species, known 
in Greenland, the north of North America from Sitka to 
Cape Cod, Northern Europe, where it has its southern 
limit at England the Danish Belts, 
Jan Mayen, Franz Josef Land, the Barents Sea, Novaja 
Semlja, Pitlekai, and the Bering Sea. 
Its bathymetrical distribu- 
at 


and Spitsbergen, 
It is quite common 
all along the Norwegian coast. 

5 to 337 fathoms. fossil 


tion is from It is found a 


Fort William. 


Trachydermon marginatus, Pennant. 
p. 71, PI. 36, fig. 2. 


Chitom marginatus, Pennant, Brit. Zool., vol. 4, 1777, 
— — cinereus, Forbes & Hanley, Brit. Moll., vol. 2, 


Craspedochilius 


Trachydermon cinereus, Dall, Proe. U. S. Nat. Museum, vol. 1, 
Tryon, Man. of Conch., vol. 14, 1892, p. 68, PI. 6, fig. 25—31. 


Ischnochiton 


Trachydermon murginatus fandtes i et par exemplarer 
ved Husø. 
Tromsø, Island og Færøerne til Kielerbugten, Middelhavet 
og Adriaterhavet. Endvidere er den kjendt fra Grønland. 
Den anføres ligeledes fra Nordamerikas øst- og vestkyst, 


Den er udbredt langs hele Vesteuropa fra 


men synes deus forekomst her efter de senere undersøgelser 
at være meget tvilsom. Den bathymetriske udbredelse er 


Fossil er 


0—-40 fr. den funden i Norge, England og 
Sicilien. 
Trachydermon 
Cliton ruber, Lowe, Zool. Journ., vol. 2, 1825, p. 101, PIL 5, flg. 


Boreochiton 
Trachydermon 
Ischnochiton 


Denne art fandtes ved Tromsø, 10—20 fv. og Jan 
Mayen, 30 fv. Den er eireumpolar og kjendt fra Grøn- 
land, det nordlige af Amerika indtil Sitka og Maine, Nord- 
europa indtil Øresund og De britiske øer, Spitsbergen, 
Novaja Semlja, Beringshavet, Kamschatka og det nordlige 
af Japan. Den bathymetriske udbredelse er 0—380 fv. 
Fossil er den funden i Norge, England og det nordlige 


Rusland. 


185 


3) 


3, p. 402, PI. 58, fig. 1. 


marginatus. Jeffreys, Brit. Conch., vol. 3, 1865, p. 221, PI. 56, fig. 5. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 115, PI. 20, fig. 16a 


h, 





PI. II, fig. 2. 


999 
323. 


1878, p. 


Two or three specimens of Trachydermon marginatus 
found at Husø. Itis distributed over the whole of 
Western Europe, from Tromsø, Iceland, and the Faroe 
Isles, to Kiel Bay, the Mediterranean, and the Adriatic. 
lt further known to oceur off Greenland. It has also 
been reported from the east and west coasts of North 


Were 


15 


America; but its occurrence there, according to subsequent 
Its bathymetrical 
It 


investigations, seems to be very doubtful. 
distribution 0 to 40 fathoms. 
fossil in Norway, England, and Nicily. 


is from is found as a 


ruber, Lowe. 


2 


4. 


Jeffreys, Brit. Conch., vol. 3, 1865, p. 244, vol. 5, p. 199, PI. 56, fig. 4. 

G. O. Sars, Moll. Reg. Arct. Norv., 1978, p. 116, Pl. 8, fig. 4a—l, PI. II, fig. 
Dall, Proe. U. S. Nat. Museum, vol. 1, 1878, p. 321. 

Tryon, Man. of Conch., vol. 14, 1892, p. 80, PI. 7, fig. 50—356. 


This species was found at Tromsø (10—20 fathoms) 
and Jan Mayen (30 fathoms). It is circumpolar, and is 
known in Greenland, the north of North America down 
to Sitka and Maine, Northern Burope down to Øresund 
and the British Isles, in Spitsbergen, Novaja Semlja, the 


Bering Sea, Kamtcbatka, and the north of Japan. Its 
bathymetrical distribution is from 0 to 80 fathoms. It is 


fossil in Norway, England, and the north of Russia. 


56 





Tonicella marmorea, Fabricius. 


Chiton 


MArMOrets, 


Boreochiton 


Fabricius, Fau. Grønl., 1780, p. 420. 
Jeffreys, Brit. Conch., vol. 3, 1865, p. 227, vol. 5, p. 199, PI. 56, fig. 7. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 116, PI. 8, fig. 


Ja, 18 IG te 2 


Tonicella marmorea, Dall, Proce. U. S. Nat. Museum, vol. 1, 1878, p. 324. 
1892, p. 41, Pl. 10, fig. 8S—15. 


Tryon, Man. of Conch., vol. 14, 


Tonicella marmorea fandtes ved Hammerfest og Jan 
Mayen, 30 fv. 

Som foregaaende er den circumpolar; den er kjendt 
fra Nordeuropa, hvor den har sin sydgrænse ved de danske 
per, Holland og De britiske øer; Spitsbergen, Franz Josefs- 
land, Novaja Semlja, Okotske hav, Japan, Grønland og 
det nordlige af Amerika indtil Sitka og New England. 
Jeffreys anfører den desuden fra Mexico. Den er meget 
almindelig langs hele den norske kyst. Den bathymetriske 
udbredelse er 0O—100 fv. Fossil er den kjendt fra Norge, 
England, nordlige Rusland og Spitsbergen. 


Tonicella marmorea found at Hammerfest and 
Jan Mayen (30 fathoms). 

Like the preceding species, it is eircumpolar. Its dis- 
tribution is the north of Europe — where it has its southern 
limit at the Danish islands, Holland and the British Isles — 
Spitsbergen, Franz Josef Land. Novaja Semlja, the Sea 
of Okhotsk, Japan, Greenland, and the north of North 
America, down to Sitka and New England. Jeffreys also 
reports it from Mexico. It is very common all along the. 
Norwegian coast. Its bathymetrical distribution is from 
0 to 100 fathoms. Itis found as a fossil in Norway, Eng- 
land, the north of Russia, and Spitsbergen. 


Was 








Gastropoda- 


Patina pellucida, Linné. 


Patella pellucida, Linné, Syst. Nat., ed. 12, 
Helcion pellucidum, Jeffreys, Brit. Coneh., 


vol. 3, 


1766, p. 1260. 


1865, på 222 volo ip OR Ses 


Nacella pellucida, G. OQ. Sars, Moll. Reg. Arct. Norv., 1878, p. 119, PI. IT, fig. 8. 


Patina Dall, Proc. U. 


Patina pellucida foreligger kun fra Husø. Den er 
en østatlantisk art. som er udbredt fra Vestfinmarken og 
Den batby- 
er den funden i 


Island til Marocos vestkyst (Cap Magador). 
metriske udbredelse er 0—140 fv. 
Norge, Skotland, Irland og NSieilien. 


Fossil 


S. Nat. Museum, vol. 1, 


1878, p. 343. 


Patina pellucida was only found at Husø. It is an 
east Atlantic species, which extends from West Finmark 
and Iceland to the west coast of Morocco (Cape Mogador). 
Its bathymetrical distribution is from 0 to 40 fathoms. It 


is a fossil in Norway, Scotland, Ireland and Nicily. 


Acmæa rubella, Fabricius. 


Patella rubella, Fabricius, Fau. Grønl., 1780, p. 386. 


Tectura — Jeffreys, Ann. Mag. Nat. Hist., 
Acmæa — Dall, Proc. U. S. Nat. Museum, 


Acmæa rubella fandtes blot i et dødt exemplar paa 
station 173 b, 300 fv. 
vore kyster ikke er funden søndenfor Tromsø. 


Den er en høiarktisk art, som ved 
Forøvrigt 
er den kjendt fra Murmankysten, Novaja Semlja, Spits- 
bergen, Jan Mayen, Grønland, New Foundland, Davis- 
strædet, Barrowstrædet og Alaska. Den bathymetriske 
udbredelse er 3—300 fv. Fossil er den kjendt fra Port 
Kennedy og det nordlige Rusland. 


Den norske Nordhavsexpedition: H. Friele & J. Å. Grieg. 


ser. 4, vol. 19, 1877, p. 231. 
G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p, 121, PI. 8, fig. 


Bab, PI. II, fig. 11. 


vol. 1,008uSApaedn 


The only specimen of Acmæa rubella was a dead one 
found at station 178 b (300 fathoms). 
species, that is not found on the Norwegian coast south of 
Tromsø. It also oceurs off the Murman Coast, Novaja 
Semlja. Spitsbergen, Jan Mayen, Greenland, Newfound- 
land, in Davis Strait, Barrow Strait, and off Alaska. Its 
bathbymetrical distribution is from 3 to 300 fathoms. It 
is a fossil at Port Kennedy, and in the north of Russia. 


lt is a high arctic 


Mollusca III. 8 


Pilidium fulvum, O 
Zool. Dan., 


Patella fulva, O. F. Miller, Prodr. 


SF 


1776, p. 227. 


Miller. 


Pilidium fulvum, Forbes & Hanley, Brit. Moll., vol. 2, 1858, p. 441, PL. figs. UG JEG JAVA len 8) 
Tectura fulva, Jeffreys, Brit. Conch.. vol. 38, 1865, p. 250, PI. 58, fig. 
Scutellina — G-. 0. Sars, Moll. Reg. Arct. Norv, 1878, p. 122, PI. nm fig. 12 
Pilidium fulvum, Dall, Proc. U. S. Nat. Museeum, vol. 1, 1878, p. 335. 
Findested. Stationerne 79, 173 b, 192, 195, 257 og | Locality. Stations 79, 173 b, 192, 195, and 257, 
Husø, 40 fr. Dybde 40—649 fv. | and Husø (40 fathoms). Depth 40—649 fathoms. 


Pilidium fulvum er en nordatlantisk art, som er ud- | 
bredt Ifølge Jeffreys 
skal den ogsaa forekomme ved Tripolis. Dall anfører den 
desuden fra Nordamerikas østkyst. Den bathymetriske ud- 
10—649 fv. 


fra Finmarken til Biskayerbugten. 


bredelse er Fossil er den funden i Norge og 


paa Sicihen. 


Lepeta cæca, 0. 


Pilidium fulvum is åa North Atlantic species, extend- 
ing from Finmark to the Bay of Biscay. According to 
Jettreys, and Dall reports it 
from the east coast of North America. Its bathymetrieal 
distribution is from 10 to 649 fathoms. It is a fossil in 
Norway and Sieily. 


it also oceurs in Tripoli; 


F. Miller. 





Patella cæca, Q: F. Miller, Prodr. Zool. Dan., 1776, p. 237. 
Lepeta —- Jeffreys, Brit. Conch., vol. 3, 1865, p. 252, PI. 58, fig. 6. 
«== == G0. Sars, Moll. Reg: Axet. Nory, 1878, pi 123, Pl. 20, 63. 178 Jen, Mg 45 (8. 
Findested. Stationerne 237, 260, 267, 270, 326, 957 Locality. Stations 237, 260, 267, 270, 326, and 357, 
Alten, 30 fv. og Magdalena Bay, 20 fv. Dybde 20—263 fv. Alten (30 fathoms), and Magdalena Bay (20 fathoms). 


Lepeta cøca er en eireumpolar art, som er kjendt fra 
Grønland, det nordlige Amerika indtil Alaska og Cape Cod, 
Vestindien. Nordeuropa indtil Skotlands vestkyst, Kattegat 
og Øresund, Jan Mayen, Spitsbergen, Barentshavet, Franz 
Josefsland, Novaja Semlja, Ishavet nord for Beringsstrædet, 
Okotske hav og Japan. Den bathymetriske udbredelse er 
4—690 fv. Fossil forekommer 
den palæarktiske region. 


den over en større del af 


Depth 20—263 fathoms. 

Lepeta cæca 18 a eireumpolar species, 
the north of North America down to Alaska 
and Cape Cod, the West Indies, the north of Europe as 


the Kattegat, and Øre- 


known from 


Greenland, 


far as the west coast of Scotland, 


sund, from Jan Mayen, Spitsbergen, the Barents Sea, Franz 
Josef Land, Novaja Semlja, the Arctic Qeean north of the 


Its ba- 
It oc- 


Bering Straits. the Sea of Okhotsk, and Japan. 
thymetrical distribution is from 4 to 690 fathoms. 


eurs as å fossil in many parts of the palæarcetic region. 


Puncturella noachina, Linné. 


Patella noachina, Linné, Mantissa plant., 1771, p. DÖL. 
Puncturella — Forbes & Hanley, Brit. Moll., vol. 2, 1853, p. 474, P1. 62, figs. 10—12, Pl. BB, figs. 4—6. 
-- — — Jeffreys, Brit. Conch., vol. 3, 1865, p. 257, PI. 6, fig. 3. vol. 5, p. 200, PI. 59, fig. 1. 
— — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 124, PI. ITT, fig. 3 
Findested.  Stationerne 173 b, 192, 195, 257, 260, Locality. Stations 173 b, 192, 195, 237, 260, 270, 
270, 338 og 5BdT. Dybde 107—649 fv. 338, and 357. Depth 107—649 fathoms. 


Puncturella  noachina seems to have a cosmopolitan 
distribution. It Greenland, the 
coast of N. America and the east coast down to. Cape 
Cod, the ceoasts of Northern and Western Europe as far 
Mayen, Spitsbergen, Franz Josef Land. 
the Bering the Sea of Okhotsk. 


Puncturella noachina at have en kosmopolitisk 
kjendt fra Grønland, Amerikas nord- 


og østkyst imdtil Cape C 


Synes 


udbredelse. Den er is known from north 


Cod. Nord- og Vesteuropas kyster 
indtil Spanien, Jan Mayen, Spitsbergen, Franz Josefsland, 
as Jan 


Novaja Semlja, 


Novaja Semlja, Beringshavet, Okotske hav, Korea og Japan. Spain, 


Challengerexpeditionen har desuden fundet den ved Magel- Sea, 


lanstrædet, Marion Island, Prince Edward Island og Ker- Corea and Japan. The *Challenger' Expedition also found 
guelen i Sydbavet. Den bathymetriske udbredelse er 5 — it in the Straits of Magellan, on Marion Island, Prince 
1095 fv. Fossil er den funden i Skandinavien, Britiske Edward Island. avd Kerguelen Land in the Southern 


øer, Italien, Labrador, Grønland, Novaja Semlja, nordlige 
Rusland og Spitsbergen. 


Qcean. Its bathymetrical distribution is from 5 to 1095 
fathoms. It is a fossil in Scandinavia, the British Isles, 
Italy, Labrador, Greenland, Novaja Semlja, northern Russia 
and Spitsbergen. 


Emarginula crassa, Sowerby. 


Emarginula crassa, Sowerby, Min. Conch., 1840, p. 73, Pl. 33. 


Findested. Station 255 (Vestfjorden), 624 fv. 

Denne ved vor syd- og vestkyst ikke sjeldne art har 
sin nordgrrænse ved Lofoten. Mod syd gaar den til Bis- 
kayerbugten. Den bathymetriske udbredelse er 10—624 fv. 
Fossil er den funden i Norge, England, Belgien og Italien. 


Jeffreys, Brit. Conch., vol. 3, 1865, p. 263, vol. 5, p. 200, PI. 59, fig. 4. 
G. O, Sars, Moll. Reg. Arct. Norv., 1878, p. 125, 


PI. III fig. 2. 


Locality. Station 255 (West Fjord, 624 fathoms). 

This species. which is not uncommon on the south 
and west coasts of Norway, has its vorthern limit off Lo- 
foten.  NSouthwards it extends to the Bay of Biscay. Its 
bathymetrical distribution is from 10 to 624 fathoms. It 
Is å fossil in Norway, England, Belgium, and Italy. 


Scissurella crispata, Fleming. 


Seissurella erispata, Fleming, Mem. Wern. Soc., vol 6, 1832, p. 385, PI. 6, fig. 
Jeffreys, Brit. Conch., vol. 3, 1865, p. 283, PI. 7, fig. 2, vol. 5, p. 201, PI. 60, fig. 3. 
G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 126, PI. 8, fig. Tab, PI. III, fig. 4, Pl. XVI, fig. 1. 


Findested. Statiouerne 40, 164, 267 og Husø. 40 
—60 fy. Dybde 40—1215 fv. 

Scissurella crispata er udbredt fra Grønland til Vest- 
indien og fra Spitsbergen og Murmankysten til Middelhavet 
og Azorerne. 
den mellem Marion Island og Prince Edward Island. Ved 


Challengerexpeditionen har desuden faaet 
den norske kyst er den ret almindelig. Den bathymetriske 
udbredelse er 7—1215 fv. — Fossil er den funden over en 
større del af Europa. 


3. 


Locality. Stations 40. 164, and 267, and Husø 
(40—60 fathoms). Deptb 40—1215 fathoms. 

Seissurella crispata is distributed from Greenland to 
the West Indies, and from Spitsbergen and the Murman 
The *Chal- 
lenger” Expedition found it moreover between Marion Is- 
land and Prince Edward Island. It it quite common on 
the Norwegian coast. Its batbymetrical distribution is 
from 7 to 1215 fathoms. 


Coast to the Mediterranean and the Arzores. 


It is a fossil in many parts of 
Europe. 


Mølleria costulata. Møller. 


Margarita (2) costulata, Møller, Ind. Moll. Grønl., 1842, p. 8. 
Jeffreys, Ann. Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 235. 
G. 0. Sars, Moll. Reg. Aret, Norv., 1878, p. 127 og 243. PI. 9, fig. 8a—c, PI. 33, fig. 4, PI. ITI, 


Mølleria — 


fig. 5, Pl. XVIIL fig. 2. 


Findested. Station 173 b, 360 fv., station 267, 148 
fv. og Tromsø, 5—10 fy. 

Mølleria costulata er en nordatlantisk art, der er ud- 
bredt fra Grønland til Vestindien og fra Spitsbergen, 
Hvidehavet og Murmankysten til Marocos vestkyst. Ved 
den norske kyst er den endnu ikke paavist søndenfor Bodø. 


Locality. Stations 173b (300 fathoms) and 267 
(148 fathoms), and Tromsø (5—10 fathoms). 

Mølleria costulata is å North Atlantic species. ran- 
geing from Greenland to the West Indies, and from Spits- 
bergen, the White Sea, and the Murman OCoast, to the 
west coast of Morocco. In Norway its existence has not 


Qx 


Fossil er 





Den bathymetriske udbredelse er 5—1095 fv. 
den funden i Skandinavien, nordlige Rusland, Spitsbergen, 


Shbetlandsøerne. Skotland og Canada. 


GO 


The bathymetrical distri- 
It is a fossil in Scan- 
the Shetland 


yet been proved south of Bodø. 
bution is from 5 to 1095 tathoms. 
dinavia, the north of Russia, Spitsbergen, 
Isles, Scotland, and Canada. 


Cyclostrema basistriatum, Brugnone, 


Cyclostrema basistriatum, Brugnone, Miscel Malac., vol. 2, 1876, p. 17, fig. 24. 


Findested. Stationerne 154, 173 b, 255 og Husø, 
40—60 fr. Dybde 40—30 fv. 
Cyclostrema basistriatum er udbredt langs hele den 
norske kyst fra Ohristianiafjorden til Lofoten og Vester- 
aalen.  Endvidere kjendt fra det nordlige af At- 
lanterhavet, hvor den er funden af Valorous, Lightning, 
Porcupine og Travailleur expeditionerne. 
Den forekommer des- 
Ifølge Jettreys skal den 


er den 
Sydgrænsen for 
artens udbredelse er ved Portugal. 
uden ved Nordamerikas østkyst. 


ogsaa forekomme ved Spitsbergen. Den batbymetriske 
udbredelse er 40—1333 fv. Fossil er den funden i Fica- 
ragzi. 


Vi har havt anledning til at sammenligne et original- 
exemplar af Cyclostrema affine, Verrill'), med den ved vor 
kyst forekommende cyclostrema basistriatum. Suavel i skulp- 
tur som i form fandtes der saa stor overensstemmelse mel- 
lem dem, at vi maa anse dem for identiske. At dømme efter 
det her omtalte exemplar synes Verrills tegning at være altfor 
slank. Mellem cyclostrema affine og cycostrema diaphanum, 
Verrill, er der liden forskjel. Den sidste har dog en finere 
skulptur rundt umbilicus; den ligner i denne henseende 


Da 


noget exemplar af Verrills form, tør vi ikke nærmere ud- 


mere cyclostrema rugulosum. vi imidlertid ikke har 
tale os herom. 
Vi er uenig med W. H. Dall, der anser cyclostremu 


affine identisk med cyclostrema trochoide, Jett.*). 


Cyclostrema rugulosum, 


Qyclostrema rugulosum, Jettreys, m. s., G. 0. Sars, Moll 


Jeffreys, Proc. Zool. Soc., 1883, 
Findested. MHusø, 100 fv. og station 173 b, 300 fv. 
Cyclostrema rugulosum er kjendt fra Norges vestkyst 
op til Lofoten, Færøkanalen, mundingen af Kanalen, Mes- 
sina og New England. 
80—3539 fv. 
Messina. 


Den bathymetriske udbredelse er 
Fossil er den ifølge Seguenza funden ved 


G. 0. Sars, Moll. Reg. Arct. Norv.. 1878, p. 128, PI. 8, fig. 
Jeffreys, Proc. Zool. Soc., 1883, p. 90. 


8 a—e, PI. IL, fig. 6, Pl. XVIII, fig. 3. 





Locality. Stations 124, 173 b, and 255, and Husø 
(40—60 fathoms). Depth 40 

Cyclostrema basistriatum is distributed all along the 
Norwegian coast from the Christiania Fjord to Lofoten 
It the North 
where it has been found by the *Valorous”, the 


The 


It occurs 


350 fathoms. 





and Vesteraalen. is further known from 
Atlantic, 
Lightning”, the *Porcupine, and the *Travailleur'. 


southern limit of its distribution is at Portugal. 


moreover on the east coast of North America; and ac- 
cording to Jeffreys, it is also found in Spitsbergen. ts 
batbymetrical distribution is from 40 to 1333 fathoms. It 


is a fossil in Ficaragzi. 

We have had an opportunity of comparing an original 
specimen of Cyclostrema affinis, Verrill'), with the Cyclo- 
strema basistriatum occurring on the Norwegian coast 
In both seulpturing and shape there was so great a resem- 
blanee that we can only regard them as identical. Judging 
from the type-specimen, Verrills drawing seems to make 
it too There little diffterence between 
Cyclostrema affine and Cyclostrema diaphanum, Verrill. 


The latter, however, has finer sculpturing round the umbi- 


slender. IS very 


lieus, more resembling in this respect Cyclostrema rugulo- 
sum. Not, however, having a specimen of Verrill's we will 
not venture to express any decided opinion on the subject. 

We do not agree with W. H. Dall in regarding 


C. affine identieal with CC. frochoide, Jett.*). 


(Jeffreys, M S.), G. 0. Sars. 
. Reg. Arct. Norv., 1878, p. 129 og 344, PI. 21, fig. 1a—b. 


Verrill, Trans. Connecticut Acad, vol. 5, 1882, p. 533. 


p. 90. 


Locality. Husø (100 fathoms), and Station 173 b 
(800 fathoms). 

Cyclostrema rugulosum oceurs off the west coast of 
Norway up to Lofoten, in the Faroe Channel, at the 


mouth of the English Channel, off Messina and New Enueg- 


land. Its batbymetrical distribution is from 80 to 539 
fathoms. According to Seguenza, it is a fossil in Messina. 





1) Trans. Connecticut, Acad.. vol. 6, 1884, p. 199, tab. 32, fig. 15. 
?) Bull. 0. the Museum of comp. Zool., vol. 18, p. 393. 


I 
I 





1) Trans. Connecticut Acad., Vol. 6, 1884, p. 199, Pl. XXXII, fig. 15. 
?) Bull. 0. the Museum of comp. Zool., vol. 18, p. 393. 


Cyclostrema lævigatum (Jetfreys, M. S.), G. 0. Sars. 
Mølleria lævigata, Jeffreys, m. s., Friele, Christ. Vidensk. Selsk. Forhandl.. 1875. p. 60. 
Cyclostrema lævigatum, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 130 og 344, PI. 21, fig. 2a—b. 
Mølleria lævigata, Jeffreys, Proc Zool. Soc., 1883, p. 89. 


Station 173 b. 500 fv. 
tidligere 


Findested. 


Denne art er fra 
Færøkanalen og Norges vestkyst, hvor den er udbredt fra 
Bergen til Vesteraalen. 


20—300 fv. 


kjendt Shetlandsøerne, 


Den bathymetriske udbredelse er 
Fossil er den funden paa Nieilien. 


Locality. Station 175 b (300 fathoms). 

This species was previously known from the Shet- 
land Isles, the Faroe chamel, and tbe west coast of Nor- 
way, Its 
bathymetrical distribution is from 20 to 300 fathoms. It 


where it ranges from Bergen to Vesteraalen. 


is a fossil in Sicily. 


Cyclostrema petterseni, Friele. 


Cyclostrema pettersent, Friele, Nyt Maz. f. 
var. pettersen, G. 


— petterseni, Friele, Nordhavs Exp. Moll. 


Findested. Stationerne 51, 175 b, 192 og 195. Dybde 
107—649 fy. 

Arten er udbredt langs Norges vestkyst fra Bergen 
til Vardø. 
expeditionen i 1870, men ikke beskrevet. 


Af Jetfreys blev den fundet paa ,.Poreupine*- 


Den er ligeledes funden i Biskayerbugten, Palermo 
og Nordamerikas østkyst. Den bathymetriske udbredelse 


er 18—2033 fy. 


Naturvidensk., vol. 23, 
trochoide, G. OQ. Sars, Moll. Reg. Arct. Norv., 1878, p. 131, PI. 
O: Sars, Op. eit) på SA EI S8 Ne 
vol. 2, 


LES pb eh 165 80 
Sp men 8) 
5) 


1886, p. 33, PI. 11, figs. 15 og 16. 


Locality. Stations 31, 173 b, 192. and 195. 
107—649 fathoms. 
This species is distributed along the west coast of 


Depth 


Norway from Bergen to Vardø. It was first discovered 
by Jeffreys on the *Poreupine” Expedition in 1870, but 
not described. 

It is also found in the Bay of Biscay, off Palermo and 
off. the coast of North America. Its bathymetrical 


99 


range is from 18 to 2033 


east 


fathoms. 


Cyclostrema areolatum. G. O. Sars. 


Cyclostrema ureolatum, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 344, PI. 53, fig. 
Jeffreys, Proc. Zool. NSuc., 


Findested. 
649 fv. 
Foruden fra Vesteraalen, hvorfra de af Sars beskrevne 


Station 173 b, 300 fv. og station 192, 


exemplarer skriver sig, er denne art kun kjendt fra Færø- 
kanalen, hvor Lightningexpeditionen i 1868 erholdt to ex- 
emplarer. 


ba! 
1883, p. 90 


Locality. NStations 173 b (300 fathoms), and 192 
(649 fathoms). 

Besides in Vesteraalen, whence came the specimens 
deseribed by Sars, this species is known to oceur only in 
the Faroe channel, where the *Lightning' Expedition took 
two specimens in 1868. 


Cyclostrema millipunctatum, Friele. 


Cyclostrema millipunctatum. Friele, Nordhavs Exp., Moll., vol. 2, 1886, p. 


Findested. Station 192, 649 fv. 


på 
39, 


TEN, TOG seen IGG, J6s) 


Locality. Station 192 (649 fathoms). 





Gyclostrema willei, Friele. 
Cyclostrema willei, Friele, Nordhavs Exp., Moll., vol. 2, 1886, p. 34, PI. 11, fig. 19. 


Findested. Station 173 b, 300 fy. og station 192, 


649 fv. 


Locality. Ntations 173 b (300 fathoms), and 192 


(649 fathoms). 


Cyclostrema profundum, Friele. 


Cyclostrema profundum, Friele, Jahrb. Deutsch. Mol. Gesellsch., vol. 6, 1879, p. 272. 
— — Friele, Nordhavs Exp., Moll., vol. 2, 1886, p. 34, PI. 11, figs. 20—22. 


Findested. Stationerne 192, 353 og 9D7. 
120—1333 fv. 


Dybde 


Locality. NStations 192, 353, and 357. Depth 120 


—1333 fathoms. 


Margarita helicina, Phipps. 
Turbo helicinus, Phipps, Voy. towards the North-Pole, 1774, p. 198. 
Margarita arctica, Middendorf, Reise in der aiiss. Norden u. Øst Sib., 1851, p. 208, PI. 17, figs. 13 —16. 
Trochus helicinus, Jeffreys, Brit. Conch., vol. 3, 1865, p. 295, vol. 5, p. 201, PI. 61, fig. 4a. 
Margarita helicina, G. 0. Sars, Moll. Reg: Arct. Norv., 1878, p. 132, PI. III, figs. 7 og 8. 


Findested. Station 312, 656 fv. (dødt exemplar): 
station 338, 148 fv. (dødt exemplar); Beeren Eiland, 18 tv.; 
Jan Mayen, 10—15 fv.; Norskøerne, 10—15 fv.; Magda- 
lena Bay, 30—60 fv. og Advent Bay, 20—30 fv. 


Margarita helicina er en eireumpolar art, som er 
kjendt fra Grønland, Nordamerikas østkyst indtil Massa- 
chusetts. Nordeuropa indtil De britiske øer, Jan Mayen, 
Spitsbergen, Franz Josefsland, Novaja Semlja, Karahavet, 
Beringshavet, Okotske hav, Sitka og Vancouver. Den ba- 
thymetriske udbredelse er 0—100 fv. Fossil er den kjendt 
fra Skandinavien, Skotland, nordlige Rusland, Canada og 
Spitsbergen. 


Locality. NStations 312 (656 fathoms; dead specimen) 
and 338 (148 fathoms; dead specimen), Bear Island (18 
fathoms), Jan Mayen (10—15 fathoms), Norwegian Islands 
(10—15 fathoms), Magdalena Bay (380—60 fathoms, and 
Advent Bay (20—30 fathoms). 

Margarita helicina is 2 cireumpolar species, oceurs 
off Greenland, the east coast of North America down 
to Massachusetts, Northern Europe as far south as the 
British Isles, Jan Mayen, Spitsbergen, Franz Joset Land, 
Novaja Semlja, in the Kara Sea, the Bering Sea, the Sea 
of Okhotsk, off Sitka, and Vancouver I. Its bathymetrieal 
It is a fossil in 
Scandinavia, Scotland, the north of Russia, Canada, and 


distribution is from 0 to 100 fathoms. 


Spitsbergen. 


Margarita grønlandica, Chemnitz. 
Trochus grønlandicus, Chemnitz, Conch. Cab., vol. 5, 1781, p. 108, fig. 1671. 


Jeffreys, Brit. Conch., vol. 3, 1865, p. 298, vol. 5, p. 202, PI. 61, fig. 5. 


Margarita grønlandica, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 133, PI. III, fig. 9, Pl. XVIII, fig. 4. 


Findested. Husø, 40 fv., Beeren Eiland, 18 fv. 
Jan Mayen, 30 fv., Norskøerne, 10—20 fv., Advent Bay, 
20—30 fr., station 336, 70 fv. og station 559, 416 fv. 
(dødt exemplar). 


Den er cireumpolar og har omtrent samme udbredelse 
som foregaaende. Den batbymetriske udbredelse er 0—150 
fv. Fossil er den funden i Skandinavien, Britiske øer, 
nordlige Rusland, Spitsbergen, Sibirien og Grønland. 


Locality. —Husø (40 fathoms), Bear Island (18 
fathoms). Jan Mayen (30 fathoms), Norwegian Islands (10 
—20 fathoms), Advent Bay (20—30 fathoms), and Stations 
336 (70 fathoms) and 359 (416 fathoms; dead specimen). 

It is eireumpolar, and has almost the same distribu- 
tion as the preceding species. Its bathymetrical distribu- 
tion is from 0 to 150 fathoms. It is a fossil in Scan- 
dinavia, the British Isles, the north of Russia, Spitsbergen, 
Siberia, and Greenland. 


19 
065 


Margarita umbilicalis, Broderip & Sowerby. 


Margarita umbilicalis, Broderip & Sowerby, Zool. Jour.. vol. 4. 1829, p. 371. 
= — Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 31, PI. 11, figs. 22 & 23. 


Findested. Jan Mayen, 10—15 fv. (ungt exemplar), 
Norskøerne, 10—20 fv.. Magdalena Bay og Advent Bay, 
20—60 fv. i 

Denne art er kjendt fra Assistance Bay, Cumber- 
landsund, Grønland, Jan Mayen, Spitsbergen, Frants Jo- 
sefsland, Hvidehavet og Novaja Semlja. Den bathymetriske 
udbredelse er 2—150 fv. 


Locality. Jan Mayen (10—15 fathoms; young speci- 
men), Norwegian Islands (10—20 fathoms), Magdalena Bay 
and Advent Bay (20—60 fathoms). 

This species is known from Assistance Bay, Cumber- 
land Sound, Greenland, Jan Mayen. Franz Josef Land, 
the White Sea and Novaja Semlja. Its bathymetrical range 
is from 2 to 150 fathoms. 


Margarita vahlii, Møller. 
Margarita vahl;i, Møller, Ind. Moll. Grønl., 1842, p. 8. 


— — Mart. Chemn. Conch. C 


Trochus — 


Findested. Station 267, 
fv. og Norskøerne, 15—20 fv. 

Denne høiarktiske form er tidligere kjendt fra Assi- 
stance Bay, Grønland, Spitsbergen. Hvidehavet og Berings- 
havet. Den bathymetriske udbredelse er 2—300 fv. 


140 fv.; station 338, 148 


ib., ed. 2, 1846, p. 286, Pl42 12. 2: 
Jeffreys, Ann. Mag. Nat. Hist., ser. 4, vol. 19, p. 238. 


Loeality. Stations 267 (140 fathoms) and 338 (148 
fathoms), and the Norwegian Islands (15—230 fathoms). 

This high-aretic form was previously known from 
Assistance Bay, Greenland, Spitsbergen, the White Sea, 
and Bering Sea. 
to 300 fathoms. 


Its bathymetrieal distribution is from 2 


Margarita olivacea Brown. 
Turbo olivaceus, Brown. Ill. Brit. Conch., 1827, PI. 46. figs. 30 & 31. 


Trochus — 


Jeffreys, Ann Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 237. 


Margarita olivacea, G. O. Sars, Moll. Reg. Arct. Norv.. 1878, p. 134, PI. 9, fig. Ga—c, PI. III, fig. 10. 


Findested. Station 267, 148 fr., station 273. 197 
fr. og Tromsø, 5—10 fv. 

Margarita olivaceg er en eireumpolar art. som er 
kjendt fra Grønland. Amerikas nord- og østkyst indtil Cape 
Cod, Nordeuropa indtil Hebriderne, Spitsbergen, Novaja 
Semlja, Karahavet, Sibiriens ishavskyster, St. Lawrence og 
Beringshavet. Ved den norske kyst gaar den ikke sønden- 
for Lofoten. Den bathymetriske udbredelse er 2—300 fy. 
Fossil er den funden ved Uddevalla og Greenock. 





Stations 267 (148 fathoms) and 273 (197 


fathoms), and Tromsø (5 -10 fathoms). 


Locality. 


Margarita olivacet is å eireumpolar species. known 
from Greenland, the north coast of North America, and 
the east coast down to Cape Cod. in Northern Europe as 
far south as the Hebrides, Spitsbergen, Novaja Semlja, 
the Kara Nea, the Arctic shores of Siberia, in the Gulf 
of St. Lawrence and the Bering Sea. 
coast it is not found south of Lofoten. Its bathymetrical 
distribution is from 2 to 300 fathoms. It is a fossil at 
Uddevalla and Greenock. 


On the Norwegian 


Margarita cinerea. Couthouy. 


Turbo cinereus, Couthouy, Boston, Jour. Nat. Hist., vol. 2. 1839, p. 99, PI. 3, fig. 9. 


Trochus — 


Jeffreys, Ann. Mag. Nat. Hist, ser. 4. vol. 19, 1877, p. 236. 


Margarita cinerea, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 134, PI. 9, fig. 1, Pl. 21, flg. 4, Pl. III, fig. 11. 


Findested. Stationerne 173 b (unge exemplarer). 262 
(døde skaller). 267, 273 (døde skaller), Hammerfest, 20 fv. 
og Norskøerne, 10—20 fr. Dybde 10300 fv. 


Locality. Stations 175b (young specimens), 262 
(empty valves), 267, and 278 (empty valves). Hammerfest 
(20 fathoms) and the Norwegian Islands (10—20 fathoms). 


Depth 10—300 fathoms. 


Margarita cinerea er ligeledes cireumpolar og kjendt 
fra Grønland, Nordamerika indtil Cape Cod, Nordeuropa 
indtil Færøkanalen og Florø, Jan Mayen, Spitsbergen, Frants 
Josefsland, Novaja Semlja, Barentshavet, Karahavet, Sibi- 
rien, Beringshavet og Sitka. Den bathymetriske udbredelse 
fr. Fossil er den kjendt fra Skandinavien, 
Britiske øer, nordlige Rusland, Sibirien og Spitsbergen. 


er 2—300 
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Margarita cinerea 18 also cireumpolar, and oceurs off 
Greenland, North America down to Cape Cod, Northern 
Europe down to the Faroe channel and Florø, Jan Mayen, 
Spitsbergen, Franz Josef Land, Novaja Semlja, the Barents 
Sea, the Kara Sea, Siberia, the Bering Sea and Sitka. 
Its bathymetrical distribution is from 2 to 300 fathoms. It 
fossil in Scandinavia, the British Isles, the north of 
Russia, Siberia, and Spitsbergen. 


1 El 


Margarita striata, Broderip & Sowerby. 


Margarita striata, Broderip & Sowerby, Zool. Journ., vol. 4, 1829, p. 


Margarita striata forekommer ganske hyppig ved Mag- 
dalena Bay, 60 fv. 

Dens udbredelse kan ikke med nøilagtighed ungives, 
da mange forfattere slaar den sammen med foregaaende 
art. 
Grønland og Beringsbavet og saaledes circumpolar. 


Den er angivet foruden fra Spitsbergen ogsaa fra 


Friele, Nordhavs Exp. Moll., vol. 2, 


Margarita striata, var. 


Margarita striata, var. margaritifera, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 


Denne sjeldne, vakre snekke foreligger kun i to ex- 
emplarer fra station 124, 350 fv. 


iktetstøn jøs DU JEG NER veg Ne 


Margarita stridta oeeurs rather frequently in Magda- 
lena Bay (60 fathoms). 

Its distribution cannot be given with aceuraey, as 
It is 
reported from Spitsbergen and from Greenland and the 


many authors unite 1t with the preceeding species. 


Bering Sea and further is thus cireumpolar species. 


margaritifera, Friele. 
32, Pl. 12, figs. 2—3. 


of this rare and beautiful shell 
(350 fathoms). 


Only two specimens 
were found at Station 124 


Machæroplax affinis, Jeffreys m. s., Friele. 


Trochus 
Machæroplaz, 


I sit arbeide over ,Tungebevæbningen hos de norske 
Rlvipidoglossa* 
for trochus uffinis og nærstaaende former; 1 2det bind af 
Nordhavsexpeditionens mollusker henfører han den derimod 
til slægten solariella, der opstilledes af Wood i 18421). 
Efter nøiere granskning af denne slægt er vi imidlertid 
nødsaget til paany at optage slægtsnavnet machæroplax. 
Ved en undersøgelse af Woods type for solartella (8. macu- 
lata) finder vi at denne ikke er nogen machæroplazx, jå 
Som karakter for slægten machæ- 


har Friele opstillet slegten machæroplax 


neppe nogen margarita. 
roplax maa vi gjentage, at dyret har et fryndset mundseil. 
Radula har tandformelen, 1, 2 til 3—1, 5 til 10. 


1") Ann & Mag. Nat. Hist.. vol. 9, 1842, p. 531, PI. 5, fig. 7 & 10. 
I sin monografi over eragmolluskerne (vol. 1, 1848, p. 134), har 
Wood igjen strøget slægtsnavnet solariella og benytter istedet 
margarita. For formen maculutas vedkommende er han dog i 


tvivl, hvorvidt den er en margarita. 


affinis, Jeffreys, m. s., Friele, Uhristiania Vidensk. Selsk. Forhand., 1873. p. 
Friele, Arch. f. Math. og Naturvidensk., vol. 2, 1877, p. 315, PI. 5, figs. 2 & 3. 


LE, 
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In his work » Tungebevæbningen hos de norske 
Rhipidoglossa*, Friele established the genus Machæroplax 
for Trochus affinis and allied forms. 
of the mollusea of the North Atlantic Expedition, he how- 
ever refers it to the genus Solariella, which was estab- 
lished by Wood in 18421). 
of this genus, we feel compelied to return to the generic 
name, Wachæroplax. We find that Wood's type of Solariella 
(S. maculata), 18 not å Muchæroplax at all, perhaps not 
even å Margarita. We must repeat that as a characteri- 
stic feature of the genus Machæroplaz, the animal has a 
fringed mouth-sail. The radula has the teeth-formula 1,2 


to 3—1, 5 to 10. 


1) Ann. & Mag. Nat. Hist., Vol. IX, 1842, p. 581, PI. V, figs. 7 
& 10. 
p. 134), Wood has again rejected the generiec name, Solariella, 
and substituted Margarita. With regard to the form maculata, 
however, he is doubtful whether it is åa Margarita. 


on 


In the second volume 


After a careful examination 


In his monograph on the Crag molluses (Vol. I, 1948, 


Af ovenstaaende vil det fremgaa, at vi er uenig med 
Jeffreys, naar han anser solariella maculata for synonym 
med trochus cimctus, Philippi'). 

Machæroplax affinis holder vi for en fra trochus cinc- 
tus, Philippi, t. amabilis, Jetfreys og machæroplax hidalgoi, 
Fischer, forskjellig form. NSaavidt os bekjendt er formen 
cinctus 8. amabilis ikke funden ved den norske kyst. 

Machæroplax affinis foreligger i et par exemplarer 
fra station 79, 155 fv. Friele har tidligere taget den i 
Bergensfjorden, 180—200 fr. G. 0. Sars har fundet den 
paa Storeggen. 
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It will 
Jeffreys when he considers Solariella maculata to be syno- 


appear from the above that we differ from 
nymous with 7rochus cinctus. Philippi)). 

We ditferent 
species from Trochus cinctus, Philippi, T. amabilis, Jeffreys, 
As far the form 
cinctus $. amabilis i8 not found on the Norwegian coast. 


consider Machæroplax affinis to be a 


and M. hidalgot, Fischer. as we know. 

There are a few specimens of Machæroplax affinis 
from Station 79 (155 fathoms). Friele had previously found 
it in the Bergen Fjord (180—200 fathoms), and G. Q. Sars 
has found it at Storeggen. 


Machæroplax lævis, Friele. 
Solariella lævis, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 30, PI. 12, figs. 4—6. 


Findested. Station 124, 350 fv. 


300 tv. 


og station 173 b, 


Locality. Stations 124 (350 fathoms) and 173 b 


(300 fatloms). 


Machæroplax obscura, Couthouy. 


Twrbo obscurus, Couthouy, Jour. Boston Soc. Nat. Hist.. vol. 2. 
obscura, Gould, Rep. Invert. Mass., ed. 


Margarita 
Machæroplax 
Findested. Stationerne 192, 223, 224, 526, 35 
Hammerfest, 20 fv. Dybde 20—649 fv. 
Machæroplax obscura er kjendt fra Nordamerikas øst- 
kyst, Færøkanalen, Norges vest- og nordkyst, Murmankysten, 
Hvidehavet, Jan Mayen, Spitsbergen, Novaja Semlja, Kara- 
havet, Sibirien, Aleuterne og Nitka. 
2—1415 fv. — Fossil 
nordlige Rusland og paa Novaja Semlja. 


$ 
( og 


Den bathymetriske 


udbredelse er er den funden 1 det 


G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 137, PI. 9, fig. 


1838 p 00MRIG3: 
2 ie70Npe2s3 


Pr 


fig. 12. 


5 a—e. 

Stations 192, 223, 224, 326, and 357, and 
Depth 20—649 fathoms. 
Machæroplax obscura is known from the east coast 


Locality. 
Hammerfest (20 fathoms). 


of N. America, the Faroe Channel, the west and north 
the the White Sea, 
Jan Mayen, Spitsbergen, Novaja Semlja, the Kara Sea, 
Siberia, the Aleutian Isles, and Sitka. Its bathymetrieal 
distribution is from 2 to 1415 fathoms. It is 


coast ot Norway, Murman Coast, 


a fossil in 
northern Russia and Novaja Semlja. 


Trochus occidentalis, Mighels & Adams. 
Trochus occidentalis, Mighels & Adams, Proc. Boston Soc. Nat. Hist., vol. 1, 1844, p. 49, PI. 4, fig. 16. 


Jetfreys, Brit. Conch., vol. 3, 


Findested. Husø, 40—00 fy., station 260, 127 tv. 
(dødt exemplar) og station 290, 191 fv. 

Trochus occidentalis er udbredt langs vor vest- og 
nordkyst. — Forøvrigt forekommer den fra Murmankysten 
og Færøerne til Dogger bank og Irlands vestkyst. Des- 
uden er den kjendt fra Nordamerikas østkyst. Den an- 
føres ogsaa fra Grønland, men skal denne angivelse ifølge 
Posselt være tvivlsom. 
8—191 fv. 
crag samt fra Messina. 


Den bathymetriske udbredelse er 
Fossil er den kjendt fra England og Belgiens 


1) Proc. Zool. Soc., 1883, p. 97. 


Den norske Nordhavsespedition: H. Friele & J. A. Grieg. 


G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 


1865, p- 333, vol op PORS 


122 PI ARNE 

Loceality. Husø (40—60 fathoms), and Stations 260 
(27 fathoms; dead specimen) and 290 (191 fathoms). 

Trochus occidentalis is distributed along the west and 
north eoasts of Norway. It also oceurs from the Murman 
Coast and the Faroe Isles to the Dogger Bank and the 
west coast of Ireland, and off the east coast of N. America. 
It is further recorded from Greenland, but according to 
Its bathymetrical 
It is known as a 


Posselt this statement is to be doubted. 
distribution is from 8 to 191 fathoms. 
fossil in the erag of England and Belgium, and at Messina. 


1) Proe. Zool. Soc., 1983, p. 97. 


Mollusca III. 9 
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Pilidium radiatum, M. Sars. 
Capulus radiatus, M. Sars, Nyt Mag. f. Naturvidensk. vol. 6, 1850, p. 184. 
Pilidium commodum, Middendorf, Reise in ass, Norden, 1851, p. 214, Pl. 17, figs. 4—11. 


48, 124 (fragment), 164, 
Dybde 136—457 fv. 


Findested. —Stationerne 
192 (dødt exemplar), 270 og 323. 
(649 fv). 

Denne eiendommelige art er hos os kun funden i 
Komagfjorden, Finmarken. — Forøvrigt er den kjendt fra 
Grønland, Nordamerikas østkyst, Island, Spitsbergen, Mur- 
mankysten, Karahavet, Sibirien, Beringshavet, Aleuterne, 
Okotske hav og Japan. 'Den bathymetriske udbredelse er 
12—457 fv. Fossil er den funden 1 Skandinavien, Britiske 


øer og Canada. 


radiatum, G. O. Sars, Moll. Reg. Arcet. Norv., 1878, p. 144, PI. 8, fig. 6a 





å PR Vats 
124 (fragment), 164, 192 
Depth 136—457 (649) 


Locality. NStations 48, 
(dead specimen), 270 and 323. 
fathoms 

In Norway, this peculiar species has only been found 
in the Komag Fjord in Finmark. It oceurs moreover off 
Greenland. the east coast of N. America, Iceland, Spits- 
bergen, the Murman Coast, in the Kara Sea, Siberia, 
the Bering Sea, the Aleutian Isles, the Sea of Okhotsk 
and Japan. Its batbymetrical distribution is from 12 to 
457 It Scandinavia. the British 
Isles, and Canada. 


fathoms. is a fossil in 


Capulus hungaricus, Linné. 


Patella ungarica, Linné, Syst. Nat., ed. 12, 1767, p. 


10259! 


Capulus: hungaricus, Jeffreys, Brit. Conch., vol. 3, 1865, p. 269, PI. G, fig. 5, vol. 5, p. 201, PI. 59, fig. 6. 


Findested. Stationerne 173 b, 192 195 (døde 
exemplarer). Dybde 107—649 fv. 

Capulus hungaricus forekommer spredt langs hele den 
norske kyst op til Lofoten. Mod syd gaar den til Middel- 
havet og Adriaterhavet. 
Nordamerikas østkyst. 
0—994. Fossil er den funden i en større del af Europas 


tertiære lag. 


og 


Desuden forekommer den ved 


Den bathymetriske udbredelse er 


G. 0. Sars, Moll. Reg. Arct. Norw., 1878, p. 145. 


Locality. Stations 173 b, 192 and 195 (dead speci- 
mens).  Depth 107—649 fathoms. 

Capulus hungaricus occurs sparsely all along the Nor- 
wegian coast up to Lofoten. It extends southwards to the 
Mediterranean and the Adriatic. It also occurs off the 
east coast of N. America. Its bathymetrical distribution 
is from 0 to 994 fathoms. It is a fossil in many of the 
Tertiary beds of Europe. 


Velutina lævigata, Pennant. 


Helix 
Velutina == 


Findested. Tromsø, Hammerfest, 20 fv., station 192, 
649 fv. (døde skaller) og station 290, 191 fv. 

Denne art er kjendt fra Grønland, Nordamerikas øst- 
kyst indtil Cape Cod, Nord- og Vesteuropa indtil Middel- 
havet, Spitsbergen, Novaja Semlja, Karahavet, Barents- 
havet, Sibirien, Beringsstrædet og Kamtsehatka. Den ba- 
thymetriske udbredelse er 0—191 fv. Fossil er den funden 
i Skandinavien og Skotland. 


lævigata, Pennant, Brit. Zool., vol. 4, 1777. p. 122, PI. 86, fig. 
Jeffreys, Brit. Conch., vol. 4, 1867. p. 240, PI. 3, fig. 
G-. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 146, PI. V, fig. 3. 


Ike). 
tvo pe Oi 


Loceality. Tromsø, Hammerfest (20 fathoms), and 
Stations 192 (649 fathoms; empty shells) and 290 (191 
fathoms). 

The distribution of this species is Greenland, the 
east coast of N. America down to Cape Cod, Northern 
and Western Europe as far as the Mediterranean, Npits- 
bergen, Novaja Semlja. the Kara Sea, the Barents Sea, 
Siberia, Bering Strait, and Kamtehatka. Its bathymetrical 
distribution is from U to 191 fathoms. It is a fossil in 
Scandinavia and Scotland. 


Velutina schneideri. Friele. 


Velutima schneideri, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 


Findested. Tromsø, 20 fv. 


20 Bee ehe so 4. 


Loceality. Tromsø (20 fathoms). 


Velutina lanigera, Møller. 
Velutina lanigera, Møller, Ind. Moll. Grønl., 1842, p. 10. 


— --- G. O. Sars. Moll. Reg. 

Findestied, Ntationerne 280, 523, 336. 338 og Tromsø, 
10—20 fv. Dybde 10—223 fv. 

Ved den norske kyst er velutina lanigera ikke funden 
søndenfor Lofoten. Forøvrigt er den kjendt fra Grønland 
og Npitsbergen. 
223 fy. 


Den bathymetriske udbredelse er 10— 


Arct. Norv., 1878, p. 146, PI. 12, fig. 8 a—b. 


Locality. Stations 280. 323, 336. and 338, and 
Tromsø (10—-20 fathoms). Depth 10—223 fathoms. 

Velutina  lanigera is not found on the Norwegian 
coast south of Lofoten. Other places where it oceurs are 
Greenland and Spitsbergen. Its bathymetrical distribution 
is from 10 to 223 fathoms. 


Velutina zonata, Gould. 


Velutina zonata, Gould. Rep. Invert. Mass., JS41, p. 242, fig. 160. 
Morvillia "ndata, G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 147, PI. 21, fig. Ta-c, Pl. V, fig. 4. 


Findested. Stationerne 192 (døde skaller), 260. 323. 
363 (fragmenter) og Norskøerne, 10—20 fr. Dybde 10— 
649 fv. 

Denne art er funden ved Christiansund, Lofoten og 
Finmarken.  Desuden er den kjendt fra Grønland, Nord- 
amerikas østkyst, nordlige Rusland, Npitsbergen, Barents- 
havet, Novaja Semlja. Sibirien og Beringshavet. Den ba- 
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thymetriske udbredelse er 5—223 fv. Fossil er den funden 
i England og Canada. 


Locality. Stations 192 (empty valves), 260, 823 and 
363 (fragments), and the Norwegian Islands (10—20 fathoms). 
Depth 10—649 fathoms 

This species is found off Christiansund, Lofoten and 
Finmark. 1t occurs moreover off Greenland, the east 
coast of N. America, in northern Russia, Spitsbergen, the 
Barents Sea, Novaja Semlja, Siberia, and the Bering Sea. 
Its bathymetrical distribution 1s from 5 to 225 fathoms. 
It is a fossil in England and Canada. 


Lamellaria latens. 0. F. Miiller. 


Bulla latens, O. F. Miller, Prodr. Fau. Dan.. 1776. p. 242. 
Lamellaria — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 150, P1. 12, fig. 4a—c, PI. V, fig. 6. 


Findested. Husø, 40—60 fv. og station173 b, 500 fv. 
Arten forekommer meget sparsomt paa 20—70 favnes 
dyb langs vor vest- og nordkyst. Udenfor Norge er den 


ikke med sikkerhed paatruftet. 


Locality. Husø (49—60 fathoms) and Station 1755 
(300 fathoms). 

This species occurs very sparingly in depths of from 
20 to 70 fathoms otf the west and north coasts of Norway. 
It has not been met with with certainty out of Norway. 


Marsenina micromphala. Bergh. 


Marsenina micromphala, Bergh, Kgl. danske Vidensk. Selsk. Skr., ser. 5, vol. 3, 1853, p. 350, PI. 4, figs. 1—17. 


Findested. Stationerne 192, 649 fv. og 290. 191 fv. 


Arten er tidligere kjendt fra Grønland. Nordamerikas 
østkyst, Sibiriens ishavskyster og Norge, hvor den er funden 
ved Finmarken og Tromsø. Den bathymetriske udbredelse 


errn=Olitv: 





G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 151, PI. 21, fig. 10 a—d. 


Loeality. Stations 192 (649 fathoms) and 290 (191 
fathoms). 

The species has previously been found off Greenland, 
the east coast of N. America, the Siberian shores of the 
Arctic Qcean, and Norway, where it is met with in Fin- 
mark and Tromsø. Its bathymetrical distribution is from 
5 to 191 fathoms. 
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Onchidiopsis glacialis, M. Sars. 


Lamellaria glacialis;, M. Sars, Nyt Mag. f. Naturvidensk., vol. 6, 1850, p. 185. 


Onchidiopsis grønlandica, Bergh, Kgl. danske Vidensk. Selsk. Skr., ser. 5, vol. 


3, 18590p 02! 


— glacialis, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 158, PI. 12, fig. Ga—c. 


Onchidiopsis glacialis fandtes i store mængder i torske- 
maver ved Norskøerne (Spitsbergen). Arten er kjendt fra 
Murmankysten, Novaja Semlja, Karahavet. | 
Den bathymetriske udbredelse | 


Finmarken, 
Spitsbergen og Grønland. 
er 8 


75 fv. 





Onchidiopsis glacialis was found in great numbers in 
the stomachs of cod among the Norwegian Islands (Spits- 
The species is known from Finmark, the Mur- 
man Coast, Novaja Semlja, the Kara Sea. Spitsbergen, and 
Its bathymetrical distribution is from 8 to 75 


bergen). 


Greenland. 
fathoms. 


Ampullina smithii. Brown. 


Bulbus smithii, Brown, 1888. 
Natica flava, Gould, Rep. Invert. 
—  aperta, fiovén, Ind. Moll. 
Ampullina' smitlit, Ga. O. Sars, 

ØL QVINDE se 8 
Findested. 
plar), 323, 326 og 8363 (dødt exemplar). 

260 fv. 

Denne art er tidligere kjendt fra Lofoten, Finmarken, 


Mass., 1841, 
Scand., 1846, p. 149. 
Moll. Reg. Arct. Norv., 


Stationerne 195, 261, 290 (dødt exem- 
Dybde 107— 


Novaja Semlja, Karahavet, Beringshavet, Okotske hav og 
Nordamerikas østkyst. 
20—260 tv. 
lige Rusland. 


Den bathymetriske udbredelse er 
Fossil er den funden i England og det nord- 


p- 239, fig. 162, ed. 2, 


1878, p. 


1870, p. 347. 


enk Jek 1185 me 25 186 SN mane 6, ØL NV 4G, 20 


æ 


Loeality. Stations 195, 261, 290 (dead specimen), 


323, 9326, and 363 (dead specimen). Depth 107—260 
fathoms. 


This species has previously been found off Lofoten, 
Finmark, Novaja Semlja, in the Kara Sea, the Bering 
Sea, the Sea of Okhotsk, and off the east coast of N. Ame- 
rica. Its bathymetrical distribution is from 20 to 260 


fathoms. It is a fossil in England and northern Russia. 


Amauropsis islandica, Gmelin. 


Nerita islandica, Gmelin, Syst. Nat., ed. 13, 1788, p. 3675. 
Natica -— Jeffreys, Brit. Couch., vol. 4, 


Findested. 
øerne, 15—20 fy. 


Stationerne 173 b. 280, 322 og Norsk- 
Dybde 15—300 fy. 
Amauropsis islandica er en eireumpolar art, som er 





kjendt fra Grønland, det nordlige Amerika indtil Massa- 
chusetts, Nordeuropa indtil de Britiske øer og Kattegat, 
Jan Mayen, Spitsbergen, Novaja Semlja, Karahavet, Sibi- 
rien og Beringsstrædet. Ved den norske kyst er den ikke 
funden søndenfor Haugesund, den er dog meget sjelden ved 
vestkysten. Den bathymetriske udbredelse er 3—300 fv. 
Fossil er den tunden i Skandinavien, Britiske øer, Canada, 
Nibirien, nordlige Rusland og Spitsbergen. 


1867, p. 214, PI. 78, fig. 
Amauropsis islandica, G. OQ. Sars, Moll. Reg. Arct. Norv., 1878, p. 156, 


le 
ed 28 ane IG TENG 5 vare SKO) EL SGVINI, pøe IKOL 
Locality. Stations 173 b, 280, and 322, and the 


Islands (15 





Norwegian 20 fathoms). Depth 15—800 
fathoms. 

Amuuropsis tslamdiea is å eireumpolar species, oceur- 
ring in Greenland, N. America down to Massachusetts; 
to the British Isles 
Kattegat, off Jan Mayen, Spitsbergen, Novaja Semlja, m 


the Kara Sea, Siberia, and Bering Strait. 


Northern Europe down and the 
It is not found 
on the Norwegian coast south of Haugesund but is very 
rare on the west coast. Its bathymetrical distribution is 
from 3 to 300 fathoms. It is a fossil in Scandinavia, the 
British Isles, Canada, Niberia, norther Russia and Spits- 


bergen. 
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Natica, Lunatia, grønlandica. Beck. 
Natiea grønlandica, Beck. Møller, Ind. Moll. Grønl.. 1842, 1 6. 


— i Jeffreys, Brit. Conch., vol. 4, 1867, p. 216, vol. 5, p. 215, PI. 78, fig. 2. 
Lunatia = G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 158, PI. 21, fig. 15, PI. V, fig. 13. 
Natica — Watson, Rep. Sci. Res. Challenger Exp., Zool., vol. 15. 1886. p. 447. 
Findested. Stationerne 260, 261. 312. 315. 326. Locality. NStations 260. 261. 312, 315, 326. 338: 


538, 
Bay, 


357, Hammerfest, 20 fv.. Advent Bay og Magdalena 
20—30 fv. Dybde 20—658 fv. 

Natica grønlandica har sin syderæuse inden Atlanter- 
havsomraadet ved New England, Britiske øer. Ostende og 
Kattegat; inden Pacifikomraadet gaar den mod syd til det 
nordlige Japan. Desuden er den funden af Challenger-ex- 
peditionen ved Heard Island, SSO af Kerguelen. Den 
bathymetriske udbredelse er 2-—1290 fv. Fossil er den 
funden i Skandinavien, Britiske øer. Island, Spitsbergen, 
nordlige Rusland, Sibirien og Nordamerika. 


and 557, Hammerfest (20 fathoms). Advent Bay and Mae- 
dalena Bay (20—30 fathoms). Depth 20—658 fathoms. 
The southern limit of Natica grænlandica im the At- 
lantie is at New England, the British Isles, Ostend, and 
the Kattegat, and in the Pacific at the north of Japan. It 
was also found by the *Challenger” at Heard Island, SSE 
of Kerguelen Land. Its bathymetrical distribution is from 
2 to 1290 fathoms. 
tish Isles, Ieeland, Spitsbergen, northern Russia, Siberia, 





It is a fossil in Scandinavia. the Bri- 


and N. America. 


Natica, Lunatia, pallida, Broderip & Sowerby. 


Natica pallidu, Broderip & Sowerby, Zool. Journ., vol. 4, 1829, p. 372. 


Findested. Ntationerne 223, 224, 225. 
Magdalena Bay. 30 fr. Dybde 30—195 fv. 


Ved skallets forholdsvis større længde og ved den 


267. 366 og 


høie, mere langstrakte mundaabning, afviger natica pallida 
saa meget fra grønlandica, at vi foretrækker at opretholde den 
som egen art. Da tegningen til ,,Blossom*-exemplaret er 
udført af Sowerby. og da han ligeledes deltog sammen med 
Gray i bearbeidelsen af de ved kaptein Beechey's reise 
indsamlede mollusker, er der al grund til at antage, at det 
afbildede exemplar er en typisk natica pallida, Broderip & 
Sowerby. 


Gray, Zool. Cap. Becchey's Voy., 1839, p. 136, Pl. 34, 


Locality. Stations 223, d, 267 and 536, and 
Magdalena Bay (30 fathoms). Depth 50—195 fathoms. 

Natica pallida ditfers so greatly from grænlandica in 
its comparatively greater length, and its more elongated 
that 
As the drawing of the *Blossom'" specimen is by 


aperture. we prefer to retain it as a separate 
Species. 
Sowerby, and as that writer also collaborated witb Gray 
in the elassification of the Mollusca collected during Cap- 
tain Beechey's voyage, there is every reason to suppose 
that the specimen depicted is a typical Natica pallida, 


Broderip & Sowerby. 


Natica, Lunatia, nana, Møller. 


Natica 
Lunatia 


Denne art foreligger kun i nogle faa exemplarer fra 
10—20 fv. 
Hos os er natica nana blot tagen ved Vardø og Vadsø. 


Norskøerne, 


Forøvrigt er den kjendt fra Murmankysten, Hvidehavet, 
Spitsbergen, Grønland, New England, St. Lawrencebugten 
og Aleuterne. Porcupineexpeditionen har faaet et par døde 
skaller ved Skotlands vestkyst, Caudan har den fra Biskayer- 
bugten og Talisman fra Nordafrikas vestkyst. Den bathy- 


metriske udbredelse er 10—910 fy. 


nand, Møller, Ind. Moll. Grønl., 1842, p. 7. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 
Verrill, Trans. Conn. Acad., vol. 


fe ee al ea AG, EL VW su, 18 
18822 på dopet) 


There are only a few specimens of this species, from 
the Norwegian Islands (10—20 fathoms). 

In Norway, Natica nana has only been found at 
Vardø and Vadsø. 
in the White Sea, off Spitsbergen, Greenland, New England. 
the Gult of St. Lawrence, and the Aleutian Isles. The 
Porcupine" Expedition found a few empty valves on the 
west coast of Scotland: the *Caudan" found it in the Bay 


It further oceurs off the Murman Coast. 


of Biscay, and the *Talisman* off the north-west coast of 
Africa. 
fathoms. 


Its batbymetrical distribution is from 10 to 910 


Natica affinis, Gmelin 


Nerita affinis, Gmelin, Syst. Nat., ed. 13, 1788, p. 83675. 


Natica — 


16, PI. XVIII, fig. 12. 


Jeffreys, Brit. Conch., vol. 4, 1867, p. 229, vol. 5, p. 2 
clausa & affinis, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 


5, PI. 102, fig. 3. 
59 & 160, PI. 91, figs. 12—14, PI. V, figs. 15 & 


— affinis, Watson, Rep. Sei. Res. Challenger Exp., Zool., vol. 15, 1886, p. 4830. 


Findested. Stationerne 1, 79, 149, 1738 b, 192, 224, 
225, 260, 261, 290, 338, 357, 359, 3638, Husø, 200 fv., 
Norskøerne, 10—20 fv., Advent Bay, 20—40 fy. og Mag- 
dalena Bay, 20—60 fv. Dybde 10—650 fv. 

Varieteten occlusa, S. V. Wood, foreligger fra station 
280, 35 fv. og station 322, 21 fy. 

Natica affinis er cireumpolar.  Inden Atlanterhavs- 
omraadet har den sin sydgrænse ved New England og Mid- 
delhavet og inden Pacifikomraadet ved det nordlige Japan 
og Vancouver. Den bathymetriske udbredelse er 0—1415 
fr. Fossil er den kjendt fra Skandinavien, Britiske øer, 
Sicilien, Island, Rusland, Spitsbergen, Sibirien, Nordame- 


rika og Grønland. 





Locality. Stations 1, 79, 149, 173 b, 192, 224, 295, 
260, 261, 290, 338, 557, 359 and 363, Husø (200 fathoms), 
the Norwegian Islands (10—20 fathoms), Advent Bay (20 
—40 fathoms), and Magdalena Bay (20—60 fathoms). 
Depth 10—650 fathoms. 

Var. occlusa, S. V. Wood, was found at Stations 280 
(85 fathoms) and 322 (21 fathoms). 

Natica affinis 18 a circumpolar species. Its southern 
limit in the Atlantic is at New England and the Mediter- 
ranean, and in the Pacific at northern Japan and Vancouver 
Isle. Its batbymetrical distribution is from 0 to 1415 
fathoms. It is known as a fossil in Scandinavia, the Bri 
tish Isles, Nicily, Iceland, Russia, Spitsbergen, Siberia, 
N. America, and Greenland. 


Natica bathybii, Friele. 


Natica bathybii, Friele, Jahrb. Deutsch Mal. Gesellsch., vol. 6, 1879, p. 272. 


Findested. Stationerne 51, 240 (fragmenter), 251, 
303, 512 og 353. Dybde 634—1333 fr. Exemplarerne 
tilhører dels den typiske form, dels var. oblonga, som har 
spiret mere hærvet. 


Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 26, PI. 11, figs. 1 & 2. 


Stations 51, 240 (fragments), 251, 303, 
Depth 634—1333 fathoms. Some of the 
speeimens belong to the typical form, some to var. oblongd, 


Locality. 


512, and 353. 


in wbich the spire is more elevated. 


Torellia vestita, Jeffreys. 


Torellia vestita, Jeffreys, Brit. Conch., vol. 4, 1867, p. 244, PI. 4, fig. 1, PI. 79, tig. 5. 


» 3 


Findested. Ntationerne 18, 31, 255 og 557. Dybde 
125—417 fy. 

Torellia vestita er udbredt langs Norges vestkyst fra 
Stavanger til Lofoten. —Forøvrigt er den kjendt fra 
Færøkanalen, Shetlandsøerne, Irlands vestkyst og Nord- 
amerikas østkyst. Den bathymetriske udbredelse er 50 — 
1380 fy. 


Friele, Christiania Vidensk. Selsk. Forhandl., 1875, p. 62, Pl. 1, fig. 8 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 


169, PL. 22, fig. I, PI. VI, fe 1, PL. XVIIL, fe 1 


Locality. Stations 18, 31, 255, and 357. 
125—417 fathoms. 
Torellia vestita is distributed along the west coast of 


Depth 


Norway from Stavanger to Lofoten. It is also known to 
oeeur in the Faroe Channel, off the Shetland Isles, the 
west coast of Ireland, and the east coast of N. America. 


Its bathymetrical distribution is from 50 to 1880 fathoms. 


TEN 


Trichotropis borealis, Broderip & Sowerby. 


Trichotropis borealis, Broderip & Sowerby. Zool. Journ., vol. 4, 
1867, 
G. O. Sars, Moll. Reg. Arct. Norv., 


— Jeffreys, Brit. Conch., vol. 4. 


Findested. Stationerne 173, 260, 267, 273, 290, 
323 og Hammerfest, 20 fr. Dybde 20—300 fv. 

Trichotropis borealis er en circumpolar art, som er 
kjendt fra Grønland, Nordamerikas østkyst, Nordeuropa 
indtil Dogger Bank og kysten af Irland, Novaja Semlja, 
Karahavet og 


Beringshavet. Den bathymetriske udbredelse 


er 2—397 fv. Fossil er den funden i Skandinavien, Bri- 


tiske øer. Sicilien, Sibirien. Canada og Labrador. 
9 ? 


1829, p. 395. 
på 2A500PINE tee: 
HtSIen pe øsk Ten VAL såre Pa den. 

Locality. Stations 173 b, 
323, and Hammerfest (20 fathoms). 


solb h jø 21055 JEL Fel ide. 16. 
XVITL, fig. 183. 


260, 267, 273, 290, and 
Depth 20—300 fathoms. 
Trichotropis borealis is eireumpolar, known from 
Greenland, the east coast of N. America, and Northern 
Europe down to the Dogger Bank and the coast of Ire- 
land, from Novaja Semlja, the Kara Sea, and the Bering 
Sea. Its bathymetrical distribution is from 2 to 397 fathoms. 
It is a fossil in Scandinavia, the British Isles, Sicily, Si- 


beria. Canada, and Labrador 


Trichotropis conica, Møller. 
Trichotropis concicu, Møller, Ind. Moll. Grønl., 1842, p. 12. 


— G. 0. Sars, Moll. Reg. 


Findested. Stationerne 173 b, 195, 257, 260, 29) 
og Alten, 30 fr. Dybde 80—300 fv. 

Denne art er tidligere kun kjendt fra Furmarken, 
Jan Mayen, Novaja Scotia og Grønland. Den bathymetri- 


ske udbredelse er 15300 fy. 


Arct, Norv 878 NplG SPS ne 


Loceality. Stations 173 b, 195, 237, 260. and 290, 
and Alten (30 fathoms). Depth 30—300 fathoms. 

This species has formerly only been found in Finmark, 
Jan Mayen, Nova Scotia, and Greenland. Its bathymetrical 
distribution is from 15 to 300 fathoms. 


Trichotropis krøyeri, Philippi. 


Trichotropis krøyeri, Philippi, Zeitschr. f- Mal., 1845, p. 175. 


Cancellaria(2) arctica, Middendorf, Mal. Ross., vol. 2, 
Trichotropis dolium, Petit, Jour. de Conch., vol. 


Et større og et mindre exemplar fandtes ved Magda- 
lena Bay, 20 fr. Det større exemplar havde en længde 
af 32 mm. og en bredde af 19 mm. Mundaabningens 
høide 22 mm. 

Foruden fra Spitsbergen er trichotropis krøyert kjendt 
fra Novaja Semlja, Karahavet, Beringshavet og polarhavet 


nord for dette. Den bathymetriske udbredelse er 5—20 fv. 


1849, p. 112, PÅ. 9, figs. 11, 12 & 15. 
2 1851p:20! 

One large, and one small specimen were found in 
Magdalena Bar (20 fathoms). The larger specimen was 
32 mm. in length, and 19 mm. in breadth. Height of 
aperture 22 mm. 

In addition to Spitsbergen, Trichotropis krøyert is 
known from Novaja Semlja, the Kara Sea, the Bering Sea 
and the polar sea north of it. Its bathymetrical distribu- 


tion is from 5 to 20 fathoms. 


Lacuna divaricata, Fabricius. 


909 


Trochus divaricatus, Fabricius, Fau. Grønl., 1780, p. 592 
Lacuna divaricata, Jeffreys, Brit. Conch., vol. 3, 1865, p. 346, PI. 8, fig. 2, 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 169, PI. 21, fig. 


Findested. Station 322, 21 fv. 

Denne art forekommer ved Grønland, nordlige Ame- 
rika indtil New England, Nord- og Vesteuropa indtil Gas- 
cognerbugten, Beringshavet, Alaska og Japan. Den bathy- 


por 


2 volden 20R IG te: 
22 PIAV et: 


Locality. Station 322 (21 fathoms). 

This species oceurs off Greenland, and N. America down 
to New England, Northern and Western Europe down to 
the Bay of Biscay, in the Bering Sea, Alaska, and Japan. 


metriske udbredelse er 0—35 fv. Fossil er den funden i Its bathymetrical distribution is from 0 to 35 fathoms. 
Skandinavien, Britiske øer, nordlige Rusland og Spits- It is a fossil im Scandinavia, the British Isles, northern 
bergen. Ifølge Melvill & Standen skal der ved Frants Russia, and Spitsbergen. According to Melvill & Standen, 
Josefsland forekomme en varietet af denne art. a variety of this species occurs in Franz Josef Land. 


Lacuna crassior, Montagu. 
Turbo erassior, Montagu, Test. Brit., 1803, p. 509, PI. 20, fig. 1. 


Lacuna  — Jeffreys, Brit. Conch., vol. 3, 1865, p. 3844, Pl. 64, fig. 2. 

Et med vel bevaret epidermis dødt exemplar fandtes A dead specimen with well-preserved epidermis was 
paa station 353, 1333 fv. TI Frieles fortegnelse over Spits- found at Station 353 (1333 fathoms). In Friele's list of 
bergens mollusker er den ved en feilskrift anført som the Mollusca of Spitsbergen, it is entered by mistake as 
lacuna divaricata. Lacuna divaricata. 

Lacuna crasstor er kjendt fra Grønland, St. Lawrence. The distribution of L. erassior is (areenland, the 
bugten, Nordfrankrig, Britiske øer, Spitsbergen, nordlige Gulf of St. Lawrence, the north of France, the British 
Rusland, Okotske hav og Sitka. Den bathymetriske ud- Isles, Spitsbergen, northern Russia, the Sea of Okhotsk, 
bredelse er 0—295 fv. — Fossil er den funden ved Hull og and Sitka. Its bathymetrical distribution is from 0 to 25 
Belfast. Med hensyn til artens forekomst paa det oven- fathoms. It is found as a fossil at Hull and Belfast. 
nævnte paafaldende dyb, 1335 fv., har vi nærmere udtalt With regard to the occurrence of this species at the above 
os herom i indledningen. mentioned remarkable depth of 1383 fathoms, we have ex- 


pressed ourselves more fully in the introduction. 


Hydrobia ulvæ, Pennant. 
Turbo ulvæ, Pennant, Brit. Zool., vol. 4, 1777, p. 132, PI. 86, fig. 120. 


Hydrobia — Jeffreys, Brit. Conch., vol. 4, 13867, p. 52, vol. 5, p. 208, PI. 69, fig. 1. 
— TT G0. Sars, Moll. Reg: Aret. Norr. 1878, p. 170, Pl 22, fe. 2. 

Findested. Station 255, 341 fv. Da hydrobia ulvæ Locality. Station 255 (341 fatboms). As Hydrobia 
er en ren litoral art, er exemplaret antagelig af strømmen ulvæ is a litoral species, this speeimen has probably been 
ført ud paa dybet. carried out into deep water by tlie current. 

Ved den norske kyst har denne art sin nordgrænse On the Norwegian coast, this species has 1ts northern 
ved Kjosen. —Forøyrigt anføres den fra Murmankysten og limit at Kjosen (Tromsø). Itis also recorded from the Mur- 
Hvidehavet. Mod syd gaar den til Middelhavet og Ma- | man Coast and the White Sea. It extends southwards to the 
deira. Ifølge Carpenter skal den ligeledes forekomme ved | Mediterranean and Madeira. Aceording to Carpenter, it 
Kalifornien. Fossil er den kjendt fra Skandinavien, nord- also occurs in California. It is a fossil in Scandinavia, 
lige Rusland, Britiske øer, Italien og Rhodes. northern Russia, the British Isles, Italy and Rhodes. 


Rissoa membranacea. Ad:uns. 
Turbo membranaceus, Adams, Trans. Linn. Soc., vol. 5, 1800, p. 2, Pl. 1, figs. 12 & 13. 
Rissoa membranaced, Lovén, Ind. Moll. Scand., 1846, p. 24. 
— — Jeffreys, Brit. Conch., vol. 4. 1867, p. 30, vol. 5, p. 208, PI. 67, fig. 8. 


Findested. Station 173 b, 300 fv. (dødt exemplar). Locality. Station 173b (300 fathoms; dead specimen). 
Rissoa membranaced er udbredt langs Norges vestkyst R. membranacea is distributed along the west coast 
op til Vesteraalen. Mod syd gaar den til Middelhavet, | of Norway up to Vesteraalen. It extends southwards to 
Adriaterhavet, Sortehavet og Canariske øer. Den bathy- the Mediterranean, the Adriatic, the Black Sea and the 
metriske udbredelse er 0—600 fv. Fossil er den funden i Canary Isles. Its bathymetrical distribution is from 0 to 
Skandinavien, Britiske øer. Sydfrankrig og Rhodes. i 600 fathoms. It is a fossil in Scandinavia, the British 


| Isles, the south of France, and Rhodes. 


Rissoa parva, var. interrupta, Adams. 
Turbo interruptus, Adams, Trans. Linn. Soc.. vol. 5, 1800, p. 3, PI. 1, figs. 16 & 17. 
Rissoa interrupta, G. 0. Sars, Moll. Reg. Aret. Norv. 1878, p. 180, PI. 10, figs. 9 & 10. 
—  parva var. interrupta, Jeftreys, Proc. Zool. Soc., 1884, p. 118. 


Findested. Beeren KEiland, 18 fv. 

Arten er udbredt fra Murmankysten til Middelhavet, 
Adriaterhavet, Madeira og Canariske øer. 
tiske region er det dog blot varieteten interrupta, som op- 
træder. Den bathymetriske udbredelse er O0—1785 fy. 
Denne sidstnævnte dybde er angivet af ,Travailleur*, men 
gjælder neppe levende exemplarer. — Fossil er den funden 
i Skandinavien, Britiske øer, Frankrig, Italien og Rhodes. 


Inden den ark- 


Locality. Bear Island (18 fathoms). 

This species is distributed from the Murman Coast 
to the Mediterranean, the Adriatic, Madeira, and the Ca- 
nary Isles. In the arctic regions, however, only the variety 
interrupta oceurs. 
0 to 1785 fathoms. 
by *Travailleur”, but dos scarcely reffer to living specimens. 
It is a fossil in Scandinavia, the British Isles, France, 
Italy, and Rhodes. 


Its bathymetrical distribution is from 
This last mentioned depths is noted 


Rissoa albella, var. sarsii, Lovén. 


Tiissoa sarsti, Liovén, Ind. Moll. Scand., 1846, p. 25. 
— albella var. særsii, Jeffreys, Brit. Conch., vol. 4, 1867, p. 29. 


Findested. Bodø, 20 fv. 
Denne form er foruden fra Norges vestkyst kjendt 
fra Shetlandsøerne, Danmark og Middelhavet. 


Locality. Bodø (20 fathoms). 
In addition to the Norwegian coast, this form is found 


in the Shetland Isles, Denmark, and the Mediterranean. 


Rissoa wyville-thomsoni, (Jeffreys, m. s.) Friele. 
Rissoa wyyville-thomsoni, Jeffreys, m. s., Friele, Nyt Mag. for Naturvidensk., vol. 23, 1877, pe! 
Jeffreys, Proc. Zool. Soc., 1884, p. 122. 
Findested. Stationerne 33, 53, 87, 240, 251, 267, | 
273, 312, 326, 338, 357 og 362. Dybde 123—1004 fv. | 
Foruden af , Vøringen er denne tagen uf ,Lighting* | 
also by the Lightning" and the *Poreupine' in the Faroe 
Channel. It is a fossil in England. It is one of the 
species most frequently met with in the Arctic Ocean. 


Locality. Stations 38, 55, 87, 240, 251, 267, 273, 
2, 326, 358. 357 and 362. Depth 123—1004 fathoms. 

This species has been found besides by the *Vøringen”, 
og ,Porcupine* i Færøkanalen. Fossil er den funden i 
England. Den er en af de hyppigst forekommende arter 
i det arktiske hav. 


Rissoa verrilli, Friele. 
Rissoa verrilli, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 27, PI. 11, fig. 5. 
Findested. Station 192, 649 fv. Locality. Station 192 (649 fathoms). 


Rissoa, Alvania, scrobiculata, Møller. 
Rissoa scrobiculata. Møller, Ind. Moll. Grønl., 1842, p. 9. 
Jeffreys, Proc. Roy. Soc., vol. 25, 1876, p. 192. 


Findested. Stationerne 224, 267, 270, 290 og Ad- 
vent Bay, 30 fr. Dybde 30—190 fv. 

Arten er tidligere kjendt fra Grønland og Spits- 
bergen. 


Den norske Nordhavsexpedition: MH. Friele & J. Å. Grieg. 


Locality. Stations 224, 267, 270, and 290, and 
Advent Bay (30 fathoms). Depth 30—190 fathoms. 
This species is formerly known from Greenland and 





Spitsbergen. 


Mollusca III. 10 


Rissoa, Alvania, cimicoides, Forbes. 


Rissoa cimicoides, Forbes, Rep. Brit. Assoc., 1843, p. 189. 


Alvania  — 

Findested. Stationerne 173 b, 195 og 255. 
107341 ty. 

Rissoa cimicoides er udbredt fra Hammerfest og Færø- 


Dybde 


kanalen til Middelhavet, Adriaterhavet og Azorerne. Ifølge 
Jeffreys skal den ogsaa forekomme ved Grønland. Den 
bathymetriske udbredelse er 2—816 fv. Fossil er den 
funden i Norge, Britiske øer, Frankrig, Italien og Madeira. 


Jeffreys, Brit. Conch., vol. 4, 1867, p. 14, vol. 5, p. 207, PI. 66, fig. 6. 
G. O:. Sars, Moll. Reg. Arcet. Norv., 1878, p. 176, Pl. 10, fig. 4. 


Locality. Stations 173 b. 195, and 255. 
—341 fathoms. 


Depth 107 


R. cimicoides is distributed from Hammerfest and the 
Faroe Channel to the Mediterranean, the Adriatic, and 
the Azores. According to Jeffreys, it also oceurs in Green- 
land. Its bathymetrical distribution is from 2 to SIG 
fathoms It is a fossil in Norway, the British Isles, 
France, Italy and Madeira. 


Rissoa. Alvania, syngenes, Vervill. 


Cingula syngenes, Verrill, Trans. Con. Acad., vol. 6, 1884, p. 180, PI. 32, fig. 11. 


Findested. Station 192, G49 fv. 

Denne art; der i form og ydre karakter minder nær- 
mest om rissod cimicoides, men har en finere struktur, er 
ny for Europas fauna. 
Cape Hatteras, 142 fv. 


Tidligere er den kun kjendt fra 


Locality. Station 192 (649 fathoms). 

This species, which most resembles R. cimicoides in 
shape and external characters, but is of a more delieate 
structure. is new to the fauna of Europe. It has hitherto 
been found only off Cape Hatteras (142 fathoms). 


Rissoa. Alvania, jeffreysi. Waller. 
Rissoa jeffreysi, Waller, Ann. Mag. Nat. Hist,, ser. 3, vol. 14, 1864, p. 186. 


Alvania — 

Findested. Stationerne 10, 173 b, 192, 195, 255 og 
Husø, 100 fv. Dybde 100—649 fv. 

Rissoa jeffreysi forekommer paa de større dyb langs 
bele den norske kyst. Mod syd gaar den til Middelhavet. 
Den bathymetriske udbredelse er 40—816 fy. 
den kjendt fra Norge, Italien og Murmankysten(?). 


Fossil er 


Jeffreys, Brit. Conch., vol. 4, 
G. O. Sars, Moll. Reg. Arct. 


1867 på lb volor på 200MPINGG ag: 
Norled OE OE or 


«1 


Locality. Stations 10, 173 b, 192, 195 and 955, 
and Husø (100 fathoms). Depth 100—649 fathoms. 

R. jeffreysi oceurs m deep water all along the Nor- 
wegian coast; and it extends southwards to the Mediter- 
ranean. Its bathymetrical distribution is from 40 to 8IG 
fathoms. It is a fossil in Norway and Italy, and on the 
Murman Coast(?). 


Rissoa, Alvania, subsoluta, Aradas. 


Rissoa subsoluta, Aradas, Mem. Moluc. Sic., vol. 3, 1847, p. 21. 


Alvania abyssicola, G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 177, PI. 10, fig. 


Sr] 


— — subsolutd, Norman, Ann. Mag. Nat. Hist., ser. 6, vol. 12, 1893, p. 357. 


Findested. Stationerne 192, 195. 255 og 261. Dybde 
107649 fv. 

Rissoa subsoluta er udbredt langs Europas vestkyst 
fra Lofoten til Middelhavet. Dens bathymetriske udbre- 
delse er 107—1073 fv. Fossil er den funden ved Messina. 


Locality. Stations 192, 195, 255, and 261. Depth 
107—649 fathoms. 

R. subsoluta is distributed along, the west coast of 
Europe, from Lofoten to the Mediterranean. Its bathy- 
metrical distribution is from 107 to 1073 fathoms. It is 
a fossil at Messina. 


1 
| 


Rissoa, Alvania, punctura, Montagu. 
Turbo punctura, Montagu, Test. Brit., 1808, p. 320, P1. 12, tig. 5: 





Rissoa -— Jeffreys, Brit. Conch., vol. 4, 1867, p. 17, vol. 5, p. 207, PÅ. 66, fig. 8. 
Alvania  — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 177, PI. 10, fig. 6. 

Findested. Ntation 173 b, 300 fr. (døde skaller) og | Locality. Stations 173 b (300 fathoms: empty shells) 
station 195, 107 fv. | and 195-(107 fathoms). 

Rissoa punctura er udbredt fra Vestfinmarken og Fær- | R. punchura is distributed from West Finmark and 
øerne til Middelhavet, Adriaterhavet og Kanariske øer. | the Faroe Isles, to the Mediterranean, the Adriatic, and 
Den bathymetriske udbredelse er 0—130 tv. Fossiler | the Canary Isles. Its batbymetrical distribution is from 
den funden i Skandinavien, Britiske øer, Frankrig, Italien 0—130 fathoms. Itis a fossil in Scandinavia, the British 
og Rhodes. | Isles, France, Italy, and Rhodes. 


Rissoa, Alvania, zetlandica, Montagu. 
Turbo zetlandicus, Montagu, Trans. Linn. Soc., vol. 11, 1815, p. 194, PI. 138, fig. 3. 


Rissoa zetlandica, Jettreys, Brit. Conch., vol. 4, 1867, p. 20, vol. 5, p. 207, PI. 67, fig. 1. 
Alvania — G. O. Sars, Moll. Reg. Arcet. Norv., 1878, p. 177, PI. 10, fig. 7. 

Findested. Station 173 b, 500 fy. Locality. Station 173 b (300 fathoms). 

Arten er udbredt fra Lofoten og Færøkanalen til This species is ranging from Lofoten and the Faroe 
Middelhavet. Den bathymetriske udbredelse er 12—1095 Channel, to the Mediterranean. Its bathymetrical distri- 
fr. Fossil er den funden i Norge, Britiske øer, Italien bution is from 12 to 1095 fathoms. It is a fossil in 
og Wienerbækkenet. Norway, the British Isles, Italy, and tbe Vienna basin. 


Rissoa, Alvania, jan mayeni, Wviele. 
Rissoa jan mayeni, Friele, Nyt Mag. for Naturvidensk , vol. 24, 1878, p. 224, PI. 1, fig. 4. 
— — sibirica, Leche, Kal. Sv. Vet. Akad. Handl., vol. 16, no. 2, 1878, p. 38, P1. 1, fig. 10. 
— jan mayeni, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 27, PI. 11, fig. 6 & 7. 








Findested. Stationerne 223, 224, 225, 238, 267, Locality. Stations 223, 224, 225, 238, 267, 270, 
270, 273, 326, 336 og 357. Dybde T0—197 fv. 273, 326, 336, and 357. Depth 70—197 fathoms. 

Arten er kjendt fra Murmankysten. Hvidehavet og This species oceurs off the Murman Coast, in the 
Kariske hav. Den anføres desuden fra Grønland (Posselt), White Sea and the Kara Sea. It is also recorded from 


Greenland (Posselt), but as the Greenland specimens have 
a much more marked seulpturing, they evidently belong to 
the American form, Cingula jan-mayeni, Verrill, for which 
Friele has proposed the name americana. R. jan-mayent 
is exceedingly numerous in the medium depths of the 


men da de grønlandske exemplarer har betydelig stærkere 
skulptur, tilhører de øiensynlig den amerikanske form, c/n- 
gula jan-mayeni, Verrill, for hvilken Friele har foreslaaet 
navnet americana. Rissoa jan-mayent er overmaade talrig 
i det arktiske havs middelstore dyb. 

Arctic Ocean. 


Rissoa. Onoba, striata. Adams. 
Turbo striatus, Adams, Trans. Linn. Soc., vol. 3, 1797, p. 66, PI. 13, fig. 25 & 26. 
Rissoa striata, Jeffreys, Brit. Conch., vol. 4, 1867, p. 97 vol. 5(p. 20SJPINSSEE SN? 
Onoba — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 1878, p. 172, Pl. 22, fig. 3. 
Å Locality. NStations 173 b (300 fathoms) and 192 
Arc- (649 fathoms; dead specimens). Var. aeuleata, Gould, s. 
arctica, Lovén, was found at Vardø. 


Findested. Station 173 b, 300 fr. og station 192 


649 fv. (døde exemplarer). Var. aculeata, Gould, s. 


tica, Lovén toges ved Vardø. 
10* 


Rissoa striata er udbredt fra Murmankysten og Spits- | R. striata is distributed from the Murman Coast and 
bergen til Middelhavet, Madeira og Canariske øer. Des- | Spitsbergen, to the Mediterranean, Madeira, and the Canary 
uden forekommer den ved Grønland, Nordamerikas østkyst | Isles. It also oceurs off Greenland, the east coast of 
og Okotske hav. Inden den arktiske region og ved Nord- | N. America, and in the Sea of Okhotsk. In the arctic 
amerika er det dog blot varieteten aculeata som optræder. | regions and in N. America, however, it is only the variety 
Den bathymetriske udbredelse er 0—649 fv. Fossil er | aculeata that appears. Its bathymetrical distribution is 
den funden i Skandinavien, nordlige Rusland, Britiske øer | from 0 to 649 fathoms. It is a fossil in Scandinavia, 
og Italien. | northern Russia, the British Isles, and Italy. 


Rissoa, Qnoba, castanea, Møller. 
Rissoa castamea, Møller, Ind. Moll. Grønl., 1842, p. 9. 


Cingula — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 174, Pl. 10, fig. 1. 

Findested. Norskøerne, 20—30 fv. og Advent Bay, | Locality. The Norwegian Islands (20—30 fathoms) 
30—40 fv. | and Advent Bay (30—40 fathoms). 

Denne art er kjendt fra Grønland, Labrador, St. V This species is known from Greenland, Labrador, 
Lawrencebugten, New Brunswick, Island, Spitsbergen, the Gulf of St. Lawrence, New Brunswick, Icelaud, Spits- 
Frants Josefs land, Murmankysten, Novaja Semlja, Okotske | bergen, Franz Josef Land, the Murman OCoast, Novaja 
hav. Hos os er den kun funden ved Vadsø. Den bathy- Semlja, and the Sea of Okhotsk. In Norway it is only 
metriske udbredelse er 5—120 fv. Saavidt vi kan dømme found at Vadsø. Its bathymetrieal distribution is from 5 
af det materiale, som har staaet os til tjeneste, kan neppe to 120 fathoms. As far as we can judge from the mate- 
rissoa arenæritd, Mighels, holdes ud fra denne art. — Lige- rial at our disposal, R. arenaria, Mighels, can scarcely be 
iedes er paludinella cingulata, Middendorf, synonym. kept separate from this species; and Paludinella cingulata, 


Middendorf, is also synonymous with it. 


Rissoa, Cingula, turgida, Jettreys. 
Rissoa turgida, Jeffreys, Ann. Mag. Nat. Hist., ser. 4, vol. 5, 1870, p. 445. 
— — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 183, P1. 10, fig. 12. 
— — semipellueida, Friele, Jahrb. Deutsch. Mal. Gesellsch., vol. 6, 1879, p. 274. 


Findested. NStationerne 192, 267, 355 og Husø, 100 Locality. Stations 192, 267, and 353, and Husø 
fr. Dybde 100—1333 fv. Exsemplarerne fra station 192 (100 fathoms). Depth 100—1333 fathoms. The specimens 
og 353 er fuldstændig glat (var. lævior). from Stations 192 & 358 are quite smooth (var. lævior). 

Denne ægte dybvandsform er udbredt langs den norske This true deep-water form is distributed along the 
kyst fra Christianiafjorden til Nordkap. Forøvrigt er den Norwegian coast from the Christiania Fjord to the North 
udbredt langs Vesteuropa indtil Gibraltar samt ved New | Cape, and also along the coast of Western Europe down 
England. Den bathymetriske udbredelse er 40—1333 fv. | to Gibraltar, and in New England. Its bathymetrical dis- 
Fossil er den funden paa Sieilien og Calabrien. | tribution is from 40 to 1333 fathoms. lt is a fossil in 


Sicily and Calabria. 


Rissoa, Cingula, islandica, Friele. 
Rissoa islandica, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 28, Pl. 11, fig. 8 & 9. 
Findested. Ntation 48, 299 fv. Locality. Station 48 (299 fathoms). 


-1 


«1 


Rissoa, Setia, griegi, Friele. 


Rissoa griegi, Friele, Jahrb. Deutsch. Mal. Geselisch., vol. 6, 1879, p. 274. 
— — — Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 28, PI. 11, fig. 10. 


Findested. Station 353, 1333 fv. Loeality. Station 353 (1333 fathoms). 

I det paa station 353 fundne træstykke, der var gjen- In the piece of wood, found at Station 353, that 
nemhullet af en feredo, har vi senere i teredogangene fundet had been bored by a Teredo, we subsequently found in 
endnu to fuldt udviklede exemplarer af denne art. Vi the Teredo-tubes two fully-developed specimens of this 
kan derfor supplere den tidligere beskrivelse. Skallet er species. We can therefore supplement the former deserip- 
temmelig solid og rustbrun. Sidste vinding er stærkt op- | tion. The shell is fairly solid, and of a rusty brown 
svulmet og indtager omtrent to trediedele af skallets længde. | colour. The last whorl is greatly swollen, and occupies 
Skulpturen bestaar af en mere eller mindre kraftig strie- about *3 of the length of the valve. The seulpturing con- 
ring, som er adskillig kraftigere, end hvad tegningen viser. sists of a more or less marked spiral striation, which is 
Størrelsen: axiallængde 1.7 mm., diameter 1.3 mm. Frieles more strongly than the drawing shows. Size — axial 
formodning, at den oprindelig beskrevne rssoa griegi var | length 1.7 mm., diameter 1.3 mm. —Friele's supposition 
et ikke fuldt udviklet exemplar, har saaledes vist sig at | that the R. griegi originally described was a specimen 
være rigtig. | that was not fully developed, has thus proved to be correct. 





Skenea planorbis, Fabricius. 
Turbo planorbis, Fabricius, Fau. Grønl., 1780, p. 394. 
Skenea  — Jeffreys, Brit. Corich., vol. 4, 1867, p. 65, PI. 1, fig. 4, PI. 70, fig. 1. 
— — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 184. 


Findested. Vardø. Locality. Vardø. 

Skenea planorbis er udbredt fra Spitsbergen til Mid- S. planorbis is distributed from Spitsbergen to the 
delbavet og Madeira og fra Grønland til Florida. Fossil Mediterranean and Madeira, and from Greenland to Florida. 
er den kjendt fra Skandinavien, nordlige Rusland og Skot- It is a fossil in Scandinavia, northern Russia, and Scotland. 


land. 


Jeffreysia globularis, Jeffreys. 
Jeffreysia globularis, Jeffreys, m. s., Forbes & Hanley, Brit. Moll., vol. 4, 1853, p. 268, Pl. 133, fig. 5. 
— — Jeffreys, Brit. Conch., vol. 4, 1867, p. 62, PI. 69, fig. 7. 
— — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 347, P1. 33, fig. 8. 


Findested. Husø, 3—4 fv. og Tromsø, D—10 fv. Locality. Husø (3—4 fathoms) and Tromsø (5—10 
fathoms). 
Udenfor Norge er denne art blot kjendt fra Shet- The Shetland Isles and the west coast of Scotland 


landsøerne og Skotlands vestkyst. are the only places out of Norway where this species is 


known. 


Cerithium procerum, Jeftreys. 
Cerithium procerum, Jeffreys, Ann. Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 322. 
danielsseni, Friele, Nyt Mag. for Naturvidensk., vol. 23, 1877, p. 3. 
procerum, Jeffreys, Proe. Zool. Soc., 1885, p. 58, PI. 6, fig. 2. 


Findested. Stationerne 18. 51, 54, 87, 124, 164, | Locality. Stations 18. 51, 54, 87, 124, 164, 192, 
192, 251 og 312. Dybde 350—1168. | 251, and 312. Depth 550—1163 fathoms. 


Foruden af Nordhavsexpeditionen er denne art taget | 
af Valorous, Triton og Porcupineexpeditionerne 1 det nord- | 
lige af Atlanterhavet. Den bathymetriske udbredelse er V 
350—1450 fv. | 
| 


This species, besides being found by the Norwegian 
North Atlantic Expedition, has been found by the 'Valo- 
rous”, the *Triton'”, and the *Porcupine" Expeditions in the 
North Atlantic. Its bathymetrical distribution is from 350 
to 1450 fathoms. 


Lovenella metula, Lovén. 


Cerithium metula, Lovén, Ind. Moll. Scand., 1846, p. 23. 
Jeffreys, Brit. Conch., vol. 4, 1867, p. 256, 


Lovenella 


Findested. Stationerne 1, 10, 173 b, 192, 195, 255, 
261, 275, 290, 323, 326, 359, Husø, 40—60 fr., Rognan 
Salten, 20 fv. og Hammerfest, 30 fv. Dybde 20—650 fv. 


Lovenella metula er udbredt fra Spitsbergen til Mid- 


delhavet. Den bathymetriske udbredelse er 20 —994 fv. 


G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 


vom p ee Ke Other 


XVIII, fig. 97. 


187, PI. 13, fig. 5, PI. VII, fig. 4, PI. 


Locality: Stations'l, 10; 173, 192, (195, 255, 262) 
275, 290, 323, 326, and 359, Husø (40—60 fathoms), 


Rognan Salten (20 fathoms), and Hammerfest (30 fathoms). 
Depth 20—650 fattloms. 

Lovenella 
the Mediterranean. 
20 to 994 fathoms. 


metula is distributed from Spitsbergen to 


Its bathymetrical distribution is from 


Cerithiopsis costulata, Moller. 


Turitella 
Cerithiopsis 


costulata, Møller, Ind. Moll. Grønl., 1842, p. 10. 
Jeffreys, Brit. Conch. vol. 4, 1867, p. 2 


Stationerne 124, 173 b, 192, 195, 237, 
Dybde 40— 


Findested. 
255, 290, 3529, 359 og Husø, 40—60 fy. 
649 fv. 

Ved den norske kyst forekommer denne art sparsomt 
op til Hammerfest.  Forøvrigt er den kjendt fra Murman- 
kysten, Bohuslen, Vesteuropa, Middelhavet, Jan Mayen, 
Island, Grønland og Nordamerikas østkyst. Den bathy- 
metriske udbredelse er 40--1622 fy. Fossil er den funder: 
ved Uddevalla og paa de Britiske øer. 
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195, 237, 255, 
Depth 


Locality. NStations 124, 173 b, 192, 
290, 320, and 359, and Husø (40—60 iathoms). 
40—649 fathoms. 

This species oceurs sparsely on the Norwegian eoast 
up to Hammerfest. It is further known from the Murman 
Coast, Bohuslin, Western Europe, the Mediterranean, Jan 
Mayen, Iceland, Greenland, and the east coast of N. Ame- 


Læocochlis granosa, S. Wood. 


Cerithium granosum, S. Wood, Crag. Moll. 
Læocochlis granosa, G. O. Sars, Moll. Reg. 
Dybde 


9 2 
dø. 


Findested. NStationerne 195, 255, 290 og 
5 
941 fv. 


Ved den norske kyst forekommer læocochlis granosd 


107 





Desuden er den kjendt fra Mur- 
mankysten, Færøkanalen og Irlands vestkyst. Den bathy- 
Fossil er den kjendt 


fra Jæderen til Vardø. 


metriske udbredelse er 30—630 fv. 


fra England og Belgien. 


rica. Its bathymetrical distribution is from 49 to 1622 
fathoms. Itis a fossil in Udevalla and im the British 
Isles. 
vol S po Pe)) 
Aret. Norv., 1878, p. 190, PI. 18, fig. 6. 

Locality. Stations 195, 255. 290, and 323. Depth 


107—341 fathoms. 

L. granosa oceurs off the Norwegian coast from Jæ- 
deren to Vardø. It is also found on the Murman Coast. 
in the Faroe Channel, 
Its bathymetrical distribution is from 30 to 630 fathoms. 
It is a fossil in England and Belgium. 


and on the west coast of Ireland. 


Aporrhais serresianus, Michaud. 
Rostellaria serresiand, Michaud, Bul. Soc. Linn. Bordeaux, 1828, p. 120, fig. 3 & 4. 
Aporrhais macandreæ, Jeftreys, Brit. Conch., vol. 4, 1867, p. 258, vol. 5, p. 216, PI. 50. fix. 2 
— serresianus, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 192, PI. 22, fig. 7. 


Findested. Station 79, 155 fv. Locality. Station 79. Depth 155 fathoms. 

Den er udbredt langs vor vestkyst til Lofoten. Mod It is distributed along the west coast of Norway up 
syd gaar den til Middelhavet og Adriaterhavet. Desuden to Lofoten. It extends southwards to the Mediterranean 
har Valorousexpeditionen faaet den i Davisstrædet. Den and the Adriatic; and the Valorous Expedition found it 
bathymetriske udbredelse er 40—1230 fv. Fossil er den in Davis Strait. Its bathymetrical distribution is from 40 
funden i Belgien og Italien. to 1230 fathoms. It is a fossil in Belgium and Italy. 


Scalaria grænlandica, Chemnitz. 
Turbo clathrus grænlandicus, Chemnitz, Conch. Cab., vol. 11, 1795, p. 155, Pl. 195, fig. 1878—79. 
Scalaria grænlandica, Møller, Ind. Moll. Grønl., 1842, p. 10. 
== — GAONSars, Moll: Reg. Arct. Norv., 1878, p. 194, Pl 10 ne lb PE SORI 





Findested.  Forma typica, stationerne 260 og 261, Locality. The type form at Stations 260 & 261 
197 fv, station 322, 21. Var. crebricostata, station 323, (127 fathoms), and 322 (21 fathoms); var. crebricostata at 
223 fv., var. ornata, station 124, 550 fv. Station 523 (225 fathoms) var. ornata at Station 124 (3850 
Varieteten ornatd udmærker sig ved sine talrige fathoms). 
Jængderibber; den har mere end dobbelt saa mange som The variety ornata is distinguished by its numerous 
crebricostata. Medens denne har ca. 15 ribber, talte vi longitudinal ribs. It has more than twice as many as 
hos ornata 34 paa sidste vinding. Længde 38 mm. crebricostata: for while the latter has about 15 ribs, we 
counted 34 in ornata, on the last whorl. Length 38 mm. 
Scalaria  grønlandica er en eireumpolar art som er Scalaria grænlandtea is å eireumpolar species, known 
kjendt fra Grønland; Nordamerikas øst- og vestkyst, Island, from Greenland, the east and west coasts of N. America, 
Færøkanalen, Murmankysten, Spitsbergen, Barentshavet. Teeland, the Faroe Channel, the Murman Coast, Spits- 
Sibiriens ishavskyster og Beringsstrædet. Den er udbredt bergen, the Barents Sea, the Arctic shores of Siberia, aud 
langs hele den norske kyst, ved sydkysten optræder den | in Bering Strait. Itis distributed all along the Norwegian 
dog blot i smaa, forkrøblede exemplarer. Den batbyme- | coast, the speeimens found on the south coast being, how- 
triske udbredelse er 10—350 fr. Fossil er den funden ever, small and stunted. Its bathymetrical distribution is 
ved Uddevalla, nordlige Rusland, England og Nordamerika. from 19 to 350 fathoms. It is a fossil at Udevalla, in 


northern Russia. England and N. America. 


Aclis walleri, Jeffreys. 


Aclis walleri, Jeffreys, Brit. Conch., vol. 4, 1867, p. 105, vol. 5, p. 210, Pl. 72, fig. 4 
— — OG. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 196, Pl. 22; fig. 8. 

Findested. NStationerne 173 b, 195 og 255. Dybde Locality. Stations 173b, 195, and 255. Depth 
107—341 fv. 107—341 fathoms. 

Aclis walleri forekommer langs vor vestkyst op til A. 1valleri veeurs along the west coast of Norway 
Vesteraalen. Mod syd gaar den til Middelhavet og de up to Vesteraalen. It extends southwards to the Mediter- 
Kapverdiske øer. Endvidere er den tagen ved Labrador ranean and the Cape Verd Islands, and has also been 
og New England. Den bathymetriske udbredelse er 40— taken in Labrador and New England. Its batbymetrical 
1360 fv. Fossil er den funden i England og Italien. distribution is from 40 to 1360 fathoms. It is a fossil in 


England and Italy. 
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Aclis exigua, G. O. Sars. 
Aclis exigua, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 196, PI. 22, fig. 8. 


Findested. Station 173 b, 300 fv. og station 195, | Locality. Stations 175b (300 fathoms) and 195 
107 fy. | (107 fathoms). 

Denne art har tidligere været kjendt fra vor vestkyst | This species is known from the Norwegian west coast 
op til Lofoten, samt ved Shetlandsøerne og Davisstrædet. | up to Lofoten, the Shetland Isles, and Davisstrædet. 





Hemiaclis ventrosa, (Jeffreys, m. s.), Friele. 


Aclis ventrosa, Jeffreys, m. s., Friele, Christiania Vidensk. Selsk. Forhandl. 1875, p. 61, PI. 1, fig. 7. 
Hemiaclis — — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 197, Pl. 11, fig! 16, Pl. VIL, fig. 14, Pl. XVIL fig. 34 
Findested. Stationerne 192, 290 og 297. Dybde Locality. Stations 192, 290, and 297.  Depth 191 
191—1280 fv. —1280 fathoms. 
Arten er kjendt fra Lofoten, Bergenskysten, Irlands This species is known from Lofoten, the coast about 
vestkyst og Portugal. Den bathymetriske udbredelse er Bergen, the west coast of Ireland, and Portugal. Its ba- 
50—1280 fv. thymetrical distribution is from 50 to 1280 fathoms. 





Hemiaclis glabra, G. O. Sars. 
Hemiaclis glabra, G. Q. Sars, Moll. Reg. Arct. Norv., 1878, p. 198, PI. 11, fig. 14 & 135. 


Findested. Stationerne 173 b, 192 og 195. Dybde Loeality. Stations 173 b, 192, and 195. Depth 
107—649 fv. | 107—-649 fathoms. 
Hemiaclis glabra er tidligere funden ved Lofoten, H. glabra has previously been found in Lofoten, Bodø. 


Bodø og Bergenskysten, 80—150 fy. and on the coast about Bergen (80—150 fathoms). 


Parthenia eximia, Jefireys. 
Rissoa  eximia, Jeffreys, Ann. Mag. Nat. Hist., ser. 2, vol. 4, 1849, p. 299. 


Odostomia — Jeffreys, Brit. Conch., vol. 4, 1867, p: 155, vol. 5, 218, Pl. 75, fig. 4. 
Parthema — G.0O. Sars, Moll. Reg. Arct. Norv., 1878, p. 199, PI. 11, fig. 8, PI. 22, fig. 183. 

Findested. Hammerfest, 20 fy. Locality. Hammerfest (20 fathoms). 

Parthenia eximia er udbredt langs hele vor kyst. P. eximia is distributed all along the Norwegian coast, 
Desuden er den funden i Færøkanalen, Shetlandsøerne, and is further found in the Faroe Channel, off the Shetland 
Skotland og Irlands vestkyst. Melvill og Standen anfører Isles, Scotland, and the west coast of Ireland. Melvill 
den fra Frants Josefs land. Den bathymetriske udbredelse and Standen mention its oceurrence in Franz Josef Land. 
er 10—490 fv. Fossil er den funden i vore yngre glaciale | Its bathymetrical distribution is from 10 to 420 fathoms. 


skjælbanker. | It is a fossil in the later glacial shell-banks of Norway. 
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Parthenia spiralis, Montagu. 
Twbo —spiralis, Montagu, Test. Brit., vol. 2, 1803, p. 323, PI. 12, fig. 9. 


Odostoma — Jeffreys, Brit. Conch., vol. 4, 1867, p. 154, PI. 2, fig. 5, vol. 5, p. 213, PI. 75, fig. 3. 
Parthenia —  G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 200, PI. Pil fig. 4. 

Findested. Station 195, 107 fv. og Bodø, 40 fv. Locality. Station 195 (107 fathoms) and Bodø (40 

fathoms). 

Parthenia spiralis forekommer sparsomt langs den P. spiralis oceurs sparsely all along the Norwegian 
norske kyst til Vestfinmarken. Mod syd gaar den til Mid- coast as far as west Finmark. It extends southwards to 
delhavet og Adriaterhavet. Den bathymetriske udbredelse the Mediterranean and the Adriatic. Its bathymetrical 
er 8—690 fv. Fossil er den funden i Norge, Skotland og distribution is from 8 to 690 fathoms. It is a fossil in 
Italien. Norway, Scotland, and Italy. 


Odostomia unidentata, Montagu. 
Twbo unidendatus, Montagu, Test. Brit., vol. 2, 1803, p. 324. 
Odostomia unidendata, Jeffreys, Brit. Coneh., vol. 4, 1867, p. 134, vol. 5, p. 211, Pl. 74, fig. 1. 
== — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 201, PI. 11, fig. 6—8. 


Findested. Bodø, 40 fv., station 175 b, 300 tv. og Loceality. Bodø (40 fathoms), and Stations 173 b 
station 195, 107 fy. (800 fathoms) and 195 (107 fathoms). 

Odostomia unidendata er udbredt fra Finmarken og 0. unidendata is distributed from Finmark and Ice- 
Island til Middelhavet, Madeira og Kanariske øer samt | land, to the Mediterranean, Madeira and the Canary Isles, 
fra Cape Hatteras til Pernambuco. Den bathymetriske ud- | and from Cape Hatteras to Pernambuco. Its bathymetri- 
bredelse er 0—808 fv. Fossil er den funden i Norge, cal distribution is from 0 to 808 fathoms. It is a fossil 
Britiske øer og Calabrien. in Norway, the British Isles, and Calabria. 


Odostomia acuta, Jeffreys. 
Odostomia acuta, Jeffreys, Ann. Mag. Nat. Hist., ser. 2, vol. 2, 1848, p. 338. 
-- — Jeffreys, Brit. Conch., vol. 4, 1867, p. 130, vol. 5, p. 211, PI. 73, fig. 8. 
—- — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 202, PI. 22, fig. 11. 


Findested. Station 173 b, 300 fv. og station 195, Locality. Stations 173 b (300 fathoms) and 195 (107 
1O7 fv. fathoms). 

Arten er udbredt fra Nordkap til Middelhavet og de O. acuta is distributed from the North Cape to the 
Canariske øer. Den bathymetriske udbredelse er 0—300 fr. | Mediterranean and the Canary Isles. Its bathymetrical 
Fossil er den funden paa de britiske øer og Sicilien. range is from 0 to 300 fathoms. Itis a fossil in the 


British Isles and im Nicily. 





Qdostomia pallida, Montagu. 
Turbo pallidus, Montagu, Test. Brit., vol. 2, 1803, p. 325, PI. 21, fig. 4. 
Odostomia pallida, Jeffreys, Brit. Conch., vol. 4, 1867, p. 124, vol. 5, p. 211, PI. 78, fig. 5. 
— — G.0. Sars, Moll. Reg. Arct. Norv., 1878, p. 203, PI. 22, fig. 12. 


Kun et exemplar af denne art toges i Hjertøsund | Only one specimen of this species was taken, in 
ved Bodø, 40 fv., hvor den ogsaa tidligere er taget af Sus. Hjertøsund near Bodø (40 fathoms), where it is pre- 


Arten er forøvrigt kjendt fra Bergenskysten, Bohuslen, viously found by Sars. The species is further known to 


Den norske Nordhavsexpedtiion: H. Friele & J. Å. Grieg. Mollusca II. 11 


occur off the coast about Bergen, Bohuslin, the British 
Isles, and the Mediterranean. Its bathymetrical distribu- 
tion is from 2 to 250 fathoms. It is a fossil in the Bri- 
| tish Isles and in Italy. 


Britiske øer og Middelhavet. Den bathymetriske udbredelse | 
er 2—250 fv. Fossil er den funden paa de Britiske øer | 


| 
og Italien. | 
| 





Odostomia sublustris, Friele. 
Odostomia sublustris, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 29, PI. 11, fig. 11. 


Findested. Stationerne 124, 192 og 251. Dybde | Locality. Stations 124, 192, and 251.  Depth 350 
—649 fathoms. 


550—649 fv. 


Odostomia normani, Friele. 
Odostomia normani, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 29, Pl. 11, fig. 12. 


Odostomia normani foreligger kun fra Sognefjordens | The only specimens of 0. normani are from the mouth 
munding. Endvidere er den kjendt fra Florø og Bergen. | of the Sogne Fjord. It also oceurs at Florø and Bergen. 


Den bathymetriske udbredelse er 30—50 fy. Its batbymetrical distribution is from 30 to 50 fathoms. 





Auriculina insculpta, Montagu. 


Turbo insculptus, Montagu, Test. Brit., Suppl., 1808, p. 129, 
Odostomia insculpta, Jeffreys, Brit. Conch., vol. 4, 1867, p. 139, vol. 5, p. 211, PI. 74, fig. 4. 
Auriculima — — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 204, Pl. 11, fig. 11 & 12. 


Findested. Hammerfest, 20 fv. | Locality. Hammerfest (20 fathoms). 

Auriculina insculpta er udbredt fra Vestfinmarken og | Å. insculpta is distributed from West Finmark and 
Island til Gibraltar. Den bathymetriske udbredelse er 10 | Iceland to Gibraltar. Its bathymetrieal distribution is from 
—3586 fv. Fossil er den funden i Norge, England og | 10 to 586 fathoms. It is a fossil in Norway, England, 
and Sicily. 


Sicilien. 





Auriculina coarctata, G. 0. Sars. 
Auriculina coarctata, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 205, Pl. 11, fig. 11. 


Findested. Hammerfest, 50—60 fv. | Locality. Hammerfest (56 —60 fathoms). 
Den eneste lokalitet, hvorfra denne art tidligere fore- The only locality in which this species has previously 
ligger, er Hasvig, Vestfinmarken, 50—100 fy. | been found is Hasvig in West Finmark (50—100 fathoms). 





Eulimella scillæ, Scacchi. 
Melania scillæ, Seacehi, Not. Int. Coneh:, 1835, p. 51. 
Odostomia — Jeffreys, Brit. Conch., vol. 4, 1867, p. 169, vol. 5, p. 213, PI. 76, fig. 5. 


Eulimella — 


Findested. Sognefjord, 100 fv., station 195, 107 fv. 
og station 255, 341 fv. 

Eulimella scillæ er udbredt fra Vesteraalen til Mid- 
delhavet, Madeira, Canariske øer og Kapverdiske øer. Ved 
Amerikas østkyst er den funden ved Antillerne, Florida 
og Nord Carolina. Den bathymetriske udbredelse er 12— 
1192 fr. Fossil er den funden over en større del af 
Europa. 


tribution is from 12 to 1192 fathoms. 


G. 0. Sars, Moll. Reg. Norv., 1878. 


Locality. Sogne Fjord (100 fathoms), and Stations 
195 (107 fathoms) and 255 (341 fathoms). 

LE. scillæ is distributed from Vesteraalen to the Me- 
diterranean, Madeira, the Canary and the Cape Verd Is- 
lands. On the east coast of America it is found in the 
Antilles, Florida, and N. Carolina. Its bathymetrical dis- 
It is a fossil in 
many parts 0 Europe. 





Eulimella compactilis, Jeffreys. 


Odostomia seillæ, var. compactilis, Jeffreys, Brit. Conch., vol. 4, 1867, p. 169. 
Eulimella compactilis, G. O. Sars, Moll Reg. Arct. Norv., 1878, p. 208, PI. 22, fig. 15. 


Findested. Station 149, 135 fv. 

Denne art forekommer langs vor vestkyst til Lofoten, 
Endvidere er den kjendt fra Shetlandsøerne, Hebriderne 
690 fv. 





og Irland. Den bathymetriske udbredelse er 50 


Loeality. Station 149 (135 fathoms). 

This species occurs all along the west coast of Norway 
up to Lofoten, and is also found in the Shetland Isles, 
the Hebrides, and Ireland. Its bathymetrical distribution 
is from 50 to 690 fathoms. 





Eulimella ventricosa Forbes. 
Parthenia ventricosa, Forbes, Rep. Brit. Ass. 1848, p. 188. 


Odostomia aciculd, var. ventricosu, Jeffreys, Brit. Conch., vol. 4, 1867, p. 171, vol. 5, p. 213, Pl. 76, tig. 7. 


pl 


pa 


FEulimella ventricosa, G. OQ. Sars, Moll. Reg. Arct. Norv., 1878, p. 209, PI. 11, fig. 19, PI. 22, fig. 16. 


Findested. 
541 fv. 

Ligesom foregaaende art har eulimella ventricosa sin 
nordgrænse ved Lofoten og Vesteraalen. Mod syd gaar 
den til Middelhavet og de Capverdiske øer. Den batby- 
metriske udbredelse er 10—1095 fv. Fossil er den funden 
i Italien. 


Station 195, 107 fv. og station 255, 


Locality. Stations 195 (107 fathoms) and 255 (341 
fathoms). 

E. ventricosa, like the preceding species, has its 
northern limit at Lofoten and Vesteraalen. It extends 
southwards to the Mediterranean and the Cape Verd Is- 
lands. Its bathymetrical distribution is from 10 to 1095 
fathoms. It is found as a fossil in Italy. 





Eulima frielei, Jordan. 
Eulima frielei, Jordan, Proc. Mal. Soc., vol. 1, 1895, p. 266, PI. 16, fig. 6. 


Findested. Husø, 40—60 fv. 

Eulima frielei staar nær eulima intermedia, fra hvilken 
den dog adskiller sig ved sin smekrere form, tyndere 
tekstur og længere mund. Den mangler desuden de fine 
mikroskopiske spiralstriber, som findes hos den typiske 
eulima intermedia. Ved Bergenskysten er denne form ikke 
sjelden. Jordan har arten fra Tritonexpeditionen i Færø- 


kanalen. 


Loeality. Husø (40—60 fathoms). 

Eulima frielei is nearly allied to E. intermedia, from 
which it is distinguished, however, by its more slender 
form, its thinner texture, and its longer mouth. Itis also 
without the fine, microscopic, spiral striæ found in the 
typical Æ. intermedia. This form is not uncommon off the 
coast about Bergen. Jordan obtained the species through 
the Triton Expedition in the Faroe Channel. 
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Eulima incurva, Renieri. 
Helix incurva, Renieri, Tav. Alfab. Adriat., 1804, p. 4. 


Eulima distorta, Jeffreys, Brit. Conch., vol. 4, 1867, p. 205, vol. 5, p. 214, PI. 77, fig. 
— OG. 0. Sars, Moll. Reg. Aret. Norv., 1878, p. 210, PI. 11, fig. 28. 


Findested. Station 173 b, 300 fv. og station 192, 
649 fv. 

fnden Atlanterhavsomraadet er eulima 
bredt fra Vesteraalen og Lofoten til Middelhavet, Adriater- 
havet, Nordafrikas vestkyst. Azorerne, Madeira og Canari- 
ske øer og fra New England til Vestindien. Desuden er 
den funden ved Japan og Mazatlan, Mexico. Den bathy- 


Fossil er den funden 


incuw'va ud- 


metriske udbredelse er 0—1261 fv. 
i Norge, Britiske øer, Italien o. s. v. 


(pg 


Locality. Stations 173b (300 fathoms) and 192 
(649 fathoms). 

In the Atlantic, 1 ?neurva is distributed from Vester- 
aalen and Lofoten to the Mediterranean, the Adriatic, the 
north-west coast of Africa, the Azores, Madeira, and the 
Canary Isles; and from New England to the West Indies. 
Other places of oceurrence are Japan and Mazatlan, 
Mexico. Bathymetrical distribution 0O—1261 fathoms. Fos- 
sil in Norway, the British Isles, Italy, etc. 





Eulima bilineata, Alder. 
Eulima bilineata, Alder, Trans. Tyn. Nat Field Club, 1848, p. 47. 


Findested. Stationerne 10, 79, 173 b, 192, 195, 255 
og Husø, 40—60 fv. Dybde 40—649 fv. 

Eulima bilineata er udbredt fra Hammerfest til Mid- 
delhavet og Nordafrikas vestkyst. Endvidere er den funden 
ved Jamaica, St. Domingo. Florida og Nord Carolina. 
Den bathymetriske udbredelse er 5—690 fv. Fossil er 
den funden i Norge, Britiske øer og Italien. 


Jeffreys, Brit. Conch., vol. 4, 1867, p. 210, vol. 5, p. 215, PI. UG, 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 210, PI. 11, fig. 22. 


Locality. Stations 10, 79, 173 b, 192, 195 and 255, 
and Husø (40—60 fathoms). Depth 40—649 fathoms. 

E. blineata is distributed from Hammerfest to the 
Mediterranean and the north-west coast of Africa. Other 
places of oceurrenee are Jamaica, St. Domingo, Florida, 
and N. Carolina. Bathymetrical distribution 5—690 fath- 


oms. Fossil in Norway, the British Isles and Italy. 


Eulima stenostoma, Jettreys. 
Eulima stenostoma, Jeffreys, Ann. Mag. Nat. Hist., ser. 3, vol. 2, 1858, p. 128, PL 5, fig. 7. 


Findested. Stationerne 1, 253, 255, 257, 260 og 


261. Dybde 127—650 fv. 
Eulima stenostoma er udbredt fra Lofoten til Middel- 
havet. Endvidere er den tagen af *Valorous'expeditionen 


mellem Island og Grønland. Ligeledes er den funden 1 
St. Lawrencebugten. Den bathymetriske udbredelse er 40 
—1062 fv. 


Jeffreys, Brit. Conch., vol. 4, 1867, p. 207, vol. 5, p. '215, PI. 
G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 211, PI. 11, fig. 
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Locality. Stations 1, 253, 255, 257, 260, and 261. 
Depth 127 —650 fathoms. 

E. stenostoma is distributed from Lofoten to the Me- 
diterranean. It was also found by the *Valorous' between 
Teeland and Greenland; and it has been found in the Gulf 
of St. Lawrence. Bathymetrical distribution 40—1062 
fathoms. 





Eulima lauræ, Friele. 
Eulima lære, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 30, Pl. 11, fig. 18 & 14. 


Denne at foreligger kun i tre exemplarer fra station 
192, 649 fr. 


There are only three specimens of this species, from 
Station 192 (649 fathoms). 





[90] 
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Adeorbis fragilis, G, 0. Sars. 


Adeorbis fragilis, G. O. Sars, Moll. Reg 


Adeorbis fragilis foreligger i nogle faa exemplarer 
fra station 192, 649 fv. og station 195, 107 fr. Arten er 
forøvrigt kjendt fra Lofoten og Spanien og Portugals syd- 
vestkyst. Den bathymetriske udbredelse er 60—994 fv. 

I sin monografi over eragmolluskerne (vol. 1, p. 149, 
PI. 15, fig. 11) beskriver S. Wood en sigaretus cxcavatus, 
som minder meget om denne art, den har dog en lavere 
spire. Hvorvidt disse er identiske tør vi dog ikke udtale 
os om, da vi ikke har havt anledning til at anstille en 
nøiere sammenligning. 


JJ Amet. Norv., 1878, på 213, P1P220082: 


19. 


A. fragilis is represented by a few specimens from 
Stations 192 (649 fathoms) and 195 (107 fathoms). Other 
places of oceurrence are Lofoten, the south-west 
coast of Spain and Portugal. Bathymetrical distribution 
60—994 fathoms. 

S. Wood, in his monograph on the Mollusca of the 
erag (vol. I, p. 149, Pl. XV. fig. 11) describes a Sigaretus 
ercavatus, which very much resembles this species, although 
it has a lower spire. 


and 


We will not venture to express an 
opinion as to whether the two are identical, as we have 
unfortunately had no opportunity of making a direct com- 
parison. 


Admete viridula, Fabricius. 


Tritonium viridulum, Fabricius, Fau. Grønl., 1780, p. 402. 


Admete viridula, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 
Friele, Nordhavs Exp. Moll., vol. 2, 


Findested. Stationerne 10, 79, 192 (dødt exemplar) 
224, 260, 267, 270, 273, 326, 338, 357, Hammerfest, 
20 fr., Advent Bay, 20—40 fv. og Magdalena Bay, 30— 
60 fr. Dybde 20—220 (649) fv 

Denne i høi grad variable art er circumpolar. Den 
er kjendt fra Grønland, nordlige Amerika indtil Cape Cod, 
Nordeuropa indtil Kanalen, Jan Mayen, Npitsbergen, Ba- 
rentshavet. Novaja Semlja, Karahavet, St. Lawrence, Be- 
ringshavet og det nordlige Japan. 
bredelse er 2—1255 fy. 
Britiske øer. Belgien, Island, Spitsbergen, nordlige Rusland, 
Sibirien og Labrador. 


Den bathymetriske ud- 
Fossil er den funden i Norge. 


216, PI. 13, fig. 1. 


1886, p. 24, Pl. 8, fig. 27—30. 


Locality. Stations 10, 79, 192 (dead specimen), 224, 
260, 267, 270, 273, 326, 338 and 357, Hammerfest (20 
fathoms), Advent Bay (20—40 fathoms) and Magdalena 
Bay (30—60 fathoms). Depth 20—220 (649) fathoms. 

This exceedingly variable species is eircumpolar.  Dis- 
tribution — Greeniand, N. America down to Cape Cod, 
N. Europe down to the English Channel, Jan Mayen, 
Spitsbergen, Barents Sea, Novaja Semlja, Kara Sea, Gulf 
of St. Lawrence, Bering Sea, and north of Japan. Bathy- 
metrical distribution 2—1255 fathoms. Fossil in Norway, 
the British Isles, Belgium, Ieeland, Spitsbergen, northern 
Russia, Siberia, and Labrador. 





Admete contabulata, Friele. 


Admete contabulata, Friele. Jahrb. Deutsch. Mal. Gesellseh., vol. 6, 1879, p. 276. 


Findested. 
146—649 fv. 


Stationerne 124, 192 og 338. Dybde 


Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 24, PI. 8, flg. 31 & 32. 


Locality. Stations 124, 192 and 338. 


—649 fathoms. 


Depth 146 


86 


Admete inflata, Friele. 


Trichotropis inflata, Friele, Jabrb. Deutsch. Mal. Gesellsch., vol. 6, 1879, p. 275. 


Admete 

Findested. Stationerne 192, 312 og 323. Dybde 

925.—658 fr. Verrill anfører den desnden fra kysten af 
New England, 1290 fv. 


Locality. Stations 192, 312 and 3238. Depth 223 
—658 fathoms. Verrill also mentions its occurrence off 
the coast of New England (1290 fathoms). 





Clathurella linearis, Montagu. 


Miurezx linearis, Montagu, Test. Brit., 1803, p. 261, PI. 9, fig. 4. 
Defrancia —— Jeffreys, Brit. Conch, vol. 4, 1867, p. 368, Pl. 89, fig. 
Clathurella — G. 0. Sars, Moll. Reg. 


Findested. Husø, 40—60 fv., Hopen, Namdalen, 
10— 15 fv. og station 173 b, 300 fv. (dødt exemplar). 


Clathurella' linearis gaar mod nord til Hammerfest 
og Island. Mod syd er den udbredt til Middelhavet, Ma. 
deira og Canariske øer. Den bathymetriske udbredelse er 
8—180 fy. Fossil er den funden i Norge, Britiske øer 
og Italien. 


| 


Arct. Norv., 1878, p. 218, PI. 28, fig. 2. 


Loeality. Husø (40—60 fathoms), Hopen, Namdal 
(10—15 fathoms), and Station 173 b (300 fathoms; dead 
specimen). 

C. linearis extends northwards to Hammerfest and 
Iceland; southwards to the Mediterranean, Madeira, and 
the Canary Isles. Bathymetrical distribution S—180 fath- 


oms. Fossil in Norway, the British Isles. and Italy. 





Taranis cirrata, Brugnone. 


Pleurotoma cirratum, Brugnone, Pleur. fost. Palermo, 1862, p. 17, fig. 
Trophon mørchii, Malm, Göteborgs Vet. Sam. Handl., vol. 3, 1863, PI. 2, fig. 5. 
G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 220, Pl. 17, fig. 


Taranis 


Findested. Staiionerne 1, 2, 255, 261, Husø, 100 
fr. og Rognan, Salten, 20 fy. Dybde 20—672 fy. 

Taranis crrata er wudbredt langs hele den norske 
kyst.  Endvidere er den kjendt fra Bohuslen, Biskayer- 


bugten, vest af den spanske halvø og Maroco, Middelhavet 
og Amerikas østkyst, hvor den er udbredt fra Newport til 
Mexicanske golf og Vestindien. Den bathymetriske ud- 
bredelse er 20—1255 fv. Fossil er den funden i Calabrien 
og Sicilien. 


gå 


8. 
and 261, Husø (100 
Depth 20— 


Locality. Stations 1, 255 
fathoms) and Rognan, Salten (20 fathoms). 
672 fathoms. 

T. cirrata is distributed all along the Norwegian coast. 
Other places of occurrence are Bohuslån, Bay of Biscay, 
west off the Spanish peninsula and Maroceo, Mediterranean, 
and east coast of N. America, where it extends from New- 
port to the Gulf of Mexico and the West Indies. Batby- 
metrical distribution 20—1255 fathoms. Fossil in Calabria 
and Sicily. 


=] 





Mangilia, Teretia, anceps, Eichwald. 
Pleurotoma anceps, Eichwald, Nat. von Lith. und Volh., 1830, p. 225. 
Defrancia teres, Jeffreys, Brit. Conch., vol. 4, 1867, p. 362, PI. 88, fig. 5. 
Raphitoma anceps, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 219, PI. 17, fig. 9. 


Findested. Station 173 b, 300 fv. og 192, 649 fv. 
samt Hopen, Namdalen. 


Locality. Stations 173 b (300 fathoms) and 192 (649 
fathoms), and Hopen, Namdal. 


Mangilia anceps forekommer meget sparsom langs den 
norske kyst op til Vestfinmarken. Mod syd gaar den til 
Marocos vestkyst, Canariske øer og Madeira. Den batby- 
metriske udbredelse er 14—1010 fv. Fossil er den funden 
i Østerige, Italien og det sydlige Frankrig. 


M. anceps occurs very sparingly along the Norwegian 
coast up to west Finmark. It extends southwards to the 
west coast of Morocco, the Canary Isles, & Madeira. 
Bathymetrical distribution 14—1010 fathoms. Fossil in 
Austria, Italy, and the south of France. 


Mangilia. Teretia, amæna, G. 0. Sars. 


Raphitoma amæna, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 
Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 


Defrancia 


Findested. Stationerne 192, 195, 223, 261, 
270, 273, 290 og 357. Dybde 70—649 fv. 

Denne vakre og eiendommelige art paavistes først af 
G. O. Sars ved Hasvig i Finmarken. 
den ved Tromsø, Murmankysten og Grønland. 


thymetriske udbredelse er 30—649 fv. 


260, 


Senere er den fun- 
Den ba- 


220, PI. 17, fig. 10. 
23, PI. 10, fig. 22. 


Locality. Stations 192, 195, 223, 260, 261, 270, 
273, 290 and 357. Depth 70—649 fathoms. 

This pretty and peculiar species was discovered by 
G. O. Sars at Hasvig in Finmark. It has since been 
found at Tromsø, on the Murman Coast, and in Green- 


land. Bathymetrical distribution 30—649 fathoms. 





Mangilia, Thesbia, nana, Lovén. 


Tritonium(2) nanum, Lovén, Ind. MoH. Scand., 1846, p. 12. 
Columbella nana, Jeffreys, Brit. Conch., vol. 4, 1867, p. 359, Pl. 87, fig. 4. 


Thesbia 


Stationerne 173 b, 192 og 290. 


Findested. Dybde 
191—649 fv. 


Mangilia nana er udbredt langs den norske kyst til 


Hammerfest.  Forøvrigt er den kun kjendt fra Shetlands- 
øerne og Orknøerne. Den bathymetriske udbredelse er 30 
—649 fv. 


G. 0. Sars, Moll. Reg. Arct., 1878, p. 221, "PI. 16, fig. 2, Pl. VIII, fig. 3. 


Stations 173 b, 192 and 290. Depth 191 


Locality. 
—649 fathoms. 
M. nana is distributed along the Norwegian coast 
up to Hammerfest, and is further known from the Shet- 
land and Orkney Isles. Bathymetrical distribution 30— 


649 fathoms. 


Mangilia, Pleurotomella, packardi, Verrill. 


Pleurotomella packardi, Verrill, 


Am. Journ. Sci., vol. 5, 1872, p. 15. 
Verrill, Trans. Con. Acad., vol. 5, 1882, p. 453, PI. 43, fig. 9, PI. 57, fig. 5. 


Defrancia formosa, Jeffreys, Proc. Zool. Soc., 1883, p. 397, PI. 44, fig. 9. 


Findested. Denne. art foreligger i flere døde exem- 
plarer fra station 192. 649 fv. 

Den eneste lokalitet fra den norske kyst, hvorfra 
mangilia packardi tidligere har været kjendt, er havdybet 
udenfor Storeggen, 400 fv., hvor G. 0. Sars tog et be- 
skadiget exemplar. Arten er forøvrigt kjendt fra Færø- 
kanalen, Europas vestkyst fra kanalen til Gibraltar, Azo- 
rerne, Canariske øer og Amerikas østkyst fra New England 
til Vestindien. Den bathymetriske udbredelse er 85 
1608 fy. 





Locality. This species is represented by several 
dead specimens from Station 192 (649 fathoms). 

The only locality on the Norwegian coast in which 
M. packardi has previously been found, is the deep water 
off. Storeggen (400 fathoms), where G. 0. Sars found å 
damaged specimen. Distribution — Faroe Channel, west 
coast of Europe from the English Channel to Gibraltar, 
Azores, Canary Isles, and east coast of America from 
New England to the West Indies. Bathymetrical distri- 
bution 85—1608 fathoms. 
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Bela rugulata, Troschel'). 
Bela rugulata, (Møller) Troschel, Gebis der Schnecken, vol. 2, 1866, p. 44, PI. 4, flg. 6. 


— G. 0. Sars, Moll. Reg. Aret. Norv., 1878, p. 230, PI. 28, fig. 6, Pl. VIII, fig. 83. 


2 assimiles, GO. Sars, op et, på 231 Pl 23 te 08) PIVEN 7: 
— gouldii, Verrill, Trans. Con. Acad., vol. 5, 1882, p. 465, PI. 57, fig. 6. 
— rugulata, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 3, Pl. 7, fig. 1—7, PI. 9, fig. 1—12. 


Forma typica. 

Findested. Stationerne 224, 260, 267, 270, 273, 
Bodø, Tromsø og Hammerfest. Dybde 10—197 fr. Den 
forekommer forøvrigt langs hele den norske kyst og har i 
det hele en cireumpolar udbredelse. 


Var. clatlhratus, Friele. 
Findested. Station 270, 136 fv. 
Collin omtaler den fra Karahavet, 55 fv. 


Var. spitsbergensis, Friele. 

Findested. Magdalena Bay, 40—350 fv. 

Krause bar har den fra Beringshavet. Baade denne 
og den typiske form forekommer fossil paa Spitsbergen og 
Murmankysten. 

Var. bergensis, Friele. 

Findested. Sognefjordens munding. 

Denne form forekommer ligeledes ved Bergen, 100 fv., 
Molde og 'Trondhjemsfjorden 70—100 fv. 


Var. assimilis, G. O. Sars. 

Findested. Tromsø. 

Formen gaar hos os mod syd til Lofoten.  Endvidere 
er den kjendt fra Murmankysten og Karahavet samt Grøn- 
1 
land. 


Var. scalaroides, G. Q. Sars. 
Bela scalaroides, G. O. Sars, Moll. Reg. Arct. Norv., 1878, 
på 231; tab. 23, fig. 7, tab. VII, fig. 15. 
Findested. Station 261, 127 fv. 
191 fv. G.0O. Sars har den fra Hasvig, Vestfinmarken, 
60 —100 fv. 


og station 290, 


Forma typica. 

Locality. Stations 224, 260, 267, 270, and 273, 
Bodø, Tromsø and Hammerfest. Depth 10—197 fathoms. 
It also oceurs all along the Norwegian coast, and has, on 
the whole, å eireumpolar distribution. 


Var. clathratus, Friele. 
Locality. Station 270 (136 fathoms). 
Collin mentions it from the Kara Sea (55 fathoms). 


Var. spitsbergensis, Friele 
Magdalena Bay (40—50 fathoms). 

Krause has it from the Bering Sea. Both this and 
the typical form oceur as fossils in Spitsbergen and on 
the Murman Coast. 


Locality. 


Var. bergensis, Friele. 
Loeality. The mouth of the Sogne Fjord. 
This form also occurs at Bergen (100 fathoms), Molde, 


and in the Trondhjem Fjord (70—100 fathoms). 


Var. assimilis, G. O. Sars. 
Locality. Tromsø. 
In Norway, this form extends southwards to Lofoten. 
Other places of oceurrence are the Murman Coast, the 
Kara Sea, and Greenland. 


Var. scalaroides, G. O. Sars. 


Bela scaldroides, G. O. Sars, Moll. Reg. Aret. Norv., 1878, 
på 231 Pl 23 te 20 PI VII fe lb: 


Locality. Stations 261 (127 fathoms) and 290 (191 
fathoms). G. 0. Sars found it at Hasvig in west Finmark 


(60—100 fathoms). 


Bela nobilis, Møller. 


Defrancia nobilis, Møller, Ind. Moll. Grønl., 1842, p. 12. 
G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 228, PI. 16, fig. 19 & 20, P1. VIII, fig. 14. 


Bela == 
— — — Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 
Findested. Tromsø og Hammerfest. 


Hos os gaar den mod syd til Lofoten. Udenfor 
Norge er den kjendt fra Grønland, Murmankysten, Hvide- 
havet, Novaja Semlja, Karahavet, Sibiriens ishavskyster og 
Beringshavet. Ifølge Knipowitsch forekommer den fossil 
paa Spitsbergen. 
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Locality. Tromsø and Hammerfest. 

In Norway, it extends southwards to Lofoten. Other 
places of occurrence — Greenland, Murman Coast, White 
Sea, Novaja Semlja, Kara Sea, Arctic shores of Siberia, 
and Bering Strait. According to Knipowitsch, it is a fossil 
in Spitsbergen. 











)) Paa grund af den confusion der hersker med hensyn til bela 
turricula, Montagu, har vi ikke villet optage dette artsnavn. 








1) Owing to the confusion that exists with regard to B. turricula, 
Montagu, we have not thought it desirable to adopt that spe- 
cific name. 
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Bela scalaris, Møller. 





Defraneia scalwris, Møller, Iud. Moll. Scand., 1842, p. 12. 

Bela — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 229, Pl. 16, fig. 6, Pl. VIIT, fe. 16. 

== — Verrill, Trans. Con. Acead, vol: 5, på 471), Pl 57 fe. 12: 

== — Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 6, PI. 7, fig. 9—14, PI. 9, fig. 16—22. 

Forma typica. Forma typica. 
Findested. Stationerne 18, 79, 260, 261, 290, 323 Locality. Stations 18, 79, 260, 261, 290, 323 and 
og 357. Dybde 123—223 fv. 357. Depth 123—223 fathoms. 
Var. abyssicola, Friele. Var. abyssicola, Friele. 

Findested. Stationerne 124, 192, 200, 251 og 312. Locality. Stations 124, 192, 200, 251, and 312. 


Dybde 350—658 fv. 

Heller ikke denne art gaar hos os længere syd end 
til Lofoten. 
amerikas østkyst indtil Cape Cod, Murmankysten, Novaja 


Den er endvidere tagen ved Grønland, Nord- 


Semlja, Karahavet og Sibiriens ishavskyster. Knipowitsch 


angiver den som fossil fra Murmankysten. 


Depth 350—658 fathoms. 

This species also goes no farther south, in Norway, 
than Lofoten. Other places of occurrence — Greenland, east 
coast of N. America down to Cape Cod, Murman Coast, 
Novaja Semlja, Kara Sea, and Arctic shores of Siberia. 
Knipowitsech mentions it as a fossil on the Murman Coast. 


Bela exarata, Møller. 


Defrancia erarata, Moller, 
Tritonium mitrula, Loven, 
Bela exarata, G. Q. Sars, Moll. Reg. 
— mitrula, G. O. Sars, op. eit., p. 
coneinnula, Verrill, Trans. Con. 
exarata, Friele, Nordhavs Exp. 


Ind. Moll. 


Moll. 


At dømme efter exemplarer, som. Friele 1 sin tid 
modtog fra Verrill, er den amerikanske bela exarata, Ver- 
rill ikke identisk med den europæiske art.  Derimod er 


bela concinnula, Verrill og varieteten acuta synonym med 


vor art. 
Findested. Tromsø, Hammerfest og Altenfjord, 10 
—810) 189: 


Bela exarata er kjendt fra Grønland, Labrador, New 
England, Island, Irlands vestkyst, Murmankysten, Novaja 
Semlja, Karahavet og Sibiriens ishavskyster. Hos os er den 
typiske form ikke funden søndenfor Tromsø. Formen mi- 
truld, Lovén, gaar derimod til Bohuslen. 
10—1230 fr. Fossil er den kjendt fra 


Grønland, Labrador, England og Spitsbergen. 


Den bathymetri- 
ske udbredelse er 


Bela obliqua. 


Ind. Moll. Grønl., 1842, 
Scand., 1846, 
Arct. Norv. 
23023 
Acad., vol. 5, 1882; p. 468, Pl. 43, fis. 15, PL 57, fre. 
vol. 2) 


p. 12. 

p. 145. 

, 1878, p. 232, P1. 16, fig. 
oe fo TENG IDR um, 2 


(SPE 


Ji, 


1886, p. 19, PI. 8, fig. 24. 
Judging from specimens that Friele once received 
from Verrill, the American Bela exarata, Verrill, is not 


identical with the European species. DB. concinnula, Ver- 
rill, on the other hand, and the variety acuta are synony- 


mous with our species. 


Loceality. Tromsø, Hammerfest and Alten Fjord 
(10—30 fathoms). 
Distribution — Greenland, Labrador, New England, 


Iceland, west coast of Ireland, Murman GCoast, Novaja 
Semlja, Kara Sea, and Arctic shores of Siberia. In Nor- 
way, the typical form is not found south of Tromsø, while 
the form mitrula, Lovén, extends to Bohuslin. Bathyme- 
trical distribution 10—1230 fathoms. Fossil in Greenland, 
Labrador, England & Spitsbergen. 


G. 0. Sars. 


Bela obliqua, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 226, PI. 16, fig. 6, P1. VI, fig. 11. 


Findested. 
det sydligste findested for denne art ved vort kyst. 
1020) fv. 

Udenfor Norge er arten kun kjendt fra Grønland og 
Murmankysten. 
100 fy. 


Hammerfest, Tromsø og Salten, der er 


Dybde 


Den bathymetriske udbredelse er 10— 


Den norske Nordhavsexpedition: H. Friele & J. A. Grieg, 


Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 7, PI. 7, fig. 


15—17, PI. 10, fig. 1 & 2. 


Locality. Hammerfest, Tromsø and Salten, the last- 
named being the most southern locality for this species on 
the Norwegian coast 

Besides from Norway, the species has been reported 
only from Greenland and the Murman Coast. Batby- 
metrical distribution 10—100 fathoms. 


Mollusca III. 1 
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Bela cancellata, Mighels. 


Fusus cancellatus, Mighels, Proc. Bost. Soc. Nat. Hist., vol. 1, 1840, p. 50. 

Defrancia elegans, Møller, Ind. Moll. Grønl., 1842, p. 13. 

Tritonia declivis, Lovén, Ind. Moll. Scand., 1846, p. 13. 

Bela elegans, G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 225, PI. 16, fig. 15, Pl. VIII, fig. 12. 
— declivis, Gi. (OSars, (op. eit. ip. 224RN 16 fre NO. 

— cancellata, Verrill, Trans. Con. Acad., vol. 5,.1882, p. 475, Pl. 48, fig. 10 & 11. 

— —- Friele, Nordbavs Exp. Moll., vol. 2, 1886. p. 8, PI. 7, fig. 18922, Pi. 10, fig. 3—35. 





Forma typica. Forma typica. 
Findested. Stationerne 101, 200, 261, 262, 267, Loceality. Stations 101, 200, 261, 262, 267, 290, 
290, 312, 359 og Tromsø, 10—12 fv. Dybde 10—658 fv. | 312 and 359, and Tromsø (10—12 fathoms). Depth 10— 


658 fathoms. 
Forma declivis, Lovén. Forma declivis, Lovén. 
Stationerne 164, 192, 200, 323, Tromsø Locality. Station 164, 192, 200 and 323, Tromsø 
Dybde 20—649 f. and Hammerfest. Depth 20—649 futhoms. 

In Norway, the typical form is only known to ocecur 
in the Tromsø province, while the variety declivis extends 


Findested. 
og Hammerfest. 
Den typiske form er hos os kun kjendt fra Tromsø 
amt, varieteten declivis gaar helt syd til Molde. Bela can- 


cellata er forøvrigt kjendt fra Grønland, Nordamerikas øst- as far south as Molde. Distribution — Greenland, east 
kyst, Island, Færøkanalen, Murmankysten og Novaja Semlja. coast of N. America, leeland, Faroe Channel, Murman 
Den bathvmetriske udbredelse er 4—658 fv. Coast. and Novaja Semlja. —Bathymetrical distribution 


4—658 fathoms. 


Bela cinerea, Møller. 


Defrancia cinerea, Møller, Ind. Moll. Grønl., 1842, p. 13. 
Bela —= G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 227, PI. 28, fig. 4. 
— — Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 9, PI. 7, fig. 23 a. Pl. 10, fig. 6. 


Locality. Stations 269, 273, 337, 359, and 3683. 
y , 


Oo 
pe 
ov 


Findested. Ntationerne 262, 273, 337, 55 


Dybde 146—416 fv. Depth 146—416 fathoms. 

Kun ved Tromsø og Finmarken er denne art tidligere In Norway, this species has previously been found 
tagen hos os. —Forøvrigt forekommer den ved Grønland, only in Tromsø and Finmark. Other places of occurrence 
Færøkanalen, Island, Murmankysten og Spitsbergen. Den — Greenland, Faroe Channel, Iceland, Murman Coast, and 
bathymetriske udbredelse er 10—416 fv. Spitsbergen. Bathymetrical distribution 10—+416 fathoms. 


Bela schmidti, Friele. 


Mangelia? plicifera, Schmidt, Mem. Vacad. de sei. St. Petersb., 1872, p. 57, Pl. 4, fig. 4 & 5. 
Pleurotoma -— Leche, Kgl. Sv. Vet. Akad. Handl., vol. 16, no. 2, 1878, p. 58. 

Bela schmidti, Krause, Arch. for Naturgesch., vol. 51, 1885, p. 274, Pi. 18, fig. 1 & 7. 

— — Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 10, PI. 8, fig. 6. 


3 


Kun et voxent exemplar med en noget mutileret læbe Only one full-grown specimen, with a somewhat mu- 
blev funden i Magdalena Bay, 30 fv., og et ganske lidet i | tilated lip, was found im Magdalena Bay (30 fathoms). and 
Advent Bay, 20 fv. | one quite small one in Advent Bay (20 fathoms). 

Den er funden levende i Karahavet, 7—180 fv. og It is found living in the Kara Sea (7—180 fathoms) 


Beringshavet og fossil ved nedre Jenisey. I and the Bering Sea, and as a fossil by the lower Yenisei. 





Bela trevelyana, Turton. 
Pleurotoma trevellianum, Turtou, Ann. Mag. Nat. Hist., vol. 7, 1834, p. 351. 
Mangelia trevelliana, Forbes & Hanley, Brit. Moll., vol. 3, 1853, p. 452, PI. 
Pleurotoma trevelyana, Jeffreys, Brit. Conch., vol. 4, 1867, p. 398. 


112, figs. 1 & 2. 


Belu -- G. 0. Sars, Moll. Reg. Arct. Norv., 1878, 'p. 235, Pl. 16, fig. 13, Pl. IX, fig. 4. 

— — Friele, Nordhavs Exp. Moll. vol. 2, 1886, p. 11, Pl. 8, fig. 7—10, Pl. 10, fig: 10 & 11. 

Findested. Stationerne 223, 224, 261, 267, 270, 273, Locality. Stations 223, 224, 261, 267, 270, 273, 
326, 8357, Bodø, Tromsø og Hammerfest. Dybde 10— 326, and 357, Bodø, Tromsø, and Hammerfest. Depth 
OR 10—197 fathoms. 


Ve 
Bela trevelyana er udbredt langs hele vor kyst. End- B. trevelyana 18 distributed all along the Norwegian 


videre forekommer der ved Grønland, Nordamerikas øst- coast. Other places of occurrence — Greenland, east coast 
kyst. Island, Britiske øer. Danmark, Gascognerbugten, Mur- of N. America, Iceland, British Isles, Denmark, Bay of 


mankysten og Hvidehavet. Den bathymetriske udbredelse 
er 6-—479. 


kysten. 


Biscay, Murman OCoast, and White Sea. 
distribution 6—479 fathoms. 
the Murman Coast. 


Batbymetrical 


Fossil er den funden i Norge og Murman- Fossil in Norway and on 


Bela decussata. Couthouy. 
Pleurotoma decussata, Couthouy, Boston Journ. Nat. Hist.. vol. 2, 1839, p. 183, Pl. 4, fig. 8. 
Defrancia viridula, Møller, Ind. Moll. Grønl., 1842, p. 14. 
Bela conoidea, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 2386, PI. 16, fig. 14. 
— decussata, Verrill, Trans. Con. Acad, vol. 5, 1882, p. 479, Pl. 438, fig. 183. 


Friele, Nordhavs' Exp. Moll., vol. 2. 


Forma typica. 


Findested. Tromsø 20 fv. og station 267, 148 fv. 
Var. finmarchia, Friele. 
Findested. Tromsø, 20 fv. 
Var. conoidea, G. O. Sars. 
Findested. Station 323, 223 fv. og station 363, 


260 fv. 

Hos os er denne art kun kjendt fra Tromsø og Fin- 
marken. — Forøvrigt er den eireumpolar, den er kjendt fra 
Grønland, Nordamerikas østkyst, Færøkanalen, Murman- 
kysten, Novaja Semlja, Karahavet, Sibiriens ishavskyster, 
Awatska bugt. Den bathymetriske udbredelse er 4—560 


fv. Fossil er den funden 1 NSibirien. 


1886, p. 12, PI. 8, figs. 11—14, PI. 10, fig. 12 & 13. 


| Forma typica. 


Locality. Tromsø (20 fathoms) and Station 267 (143 
fathoms). 
Var. finmarchia, Friele. 
Locality. Tromsø (20 fathoms). 
Var. conoidea, G. O. Sars. 
Locality. NStations 325 (223 fathoms), and 363 (260 
| fathoms). 


In Norway, this species has only been found im 
Tromsø and Finmark. It is eireumpolar, its distribution 
being Greenland, the east coast of N. America, the Faroe 
Channel, the Murman Coast, Novaja Semlja, the Kara 
Sea, the Arctic shores of Siberia, and Avacha Bay. Ba- 


thymetrical distribution 4—560 fathoms. Fossil in Siberia. 





Bela kobelti, Verkriizen. 


Bela kobelti, Verkriizen, Nachriehtsbl., 1876, no. 2, p. 
Kobelt, Jahrb. Deutsch Mal. Gesell., vol. 3, 
viridula, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 235, PI. 16, 
kobelti, Friele, Nordhavns Exp. Moll, vol. 2, 1886, p. 13, PI. 8, fig. 


Findested. Station 283, 767 fv, 2 døde exemplarer. 
Arten er forøvrigt kun kjendt fra Finmarken, 50—60 fv. 


17. 

187 6 pe Pte: 
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15. 


Locality. Stations 283 (167 fathoms; 2 dead speci- 
The species is otherwise only known in Finmark 


(90—60 fathoms). 


mens). 





Beia tenuicostata, M. Sars. 


Pleurotoma tenuicostata, M. Sars, Christiania Vidensk. Selsk. Forhandl., 1868, p. 259. 


Bela — 


Findested. Station 18, 40, 79, 87, 124, 187, 164. 
199, 195, 200, 225, 251, 259, 273, 312, 323 og 362. 
Dybde 100—1215 fv. — Varieteten willei forekommer sam- 
men med hovedformen, paa de større dyb er dog varieteten 
den byppigste. 

Bela tenuicostata er udbredt langs vor vest- og nord- 
kyst.  Endvidere er den kjendt fra Grønland, Nordamerikas 
østkyst, nordlige Atlanterhav, Færøkanalen, Irlands vest- 
kyst, Biskayerbugten, Novaja Semlja og Nibiriens ishavs- 
Den batbymetriske udbredelse er 30—1622 fy. 
Fossil er den kjendt fra det nordlige Grønland. 


kyster. 


6.10. Sars, MollWResNAret. Norvs SN på Sn RLE MR SG 
— Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 14, PI. 8, fig. 16 & 17, PI. 10, fig. 14. 
Forma willei, Friele, Op. at., p. 14, PI. 8, fig. 16 & 17. 


Locality. Stations 18, 40, 79. 87, 124, 137, 164, 
19205 00225 SE st 22 S andeo62: 
Depth 100—1215 fathoms. 
gether with the principal form, the variety being the more 
frequent in greater depths. 


The variety villei oceurs to- 


B. tennicostata is distributed along the west and north 
coasts of Norway. Other places of occurrence — Green- 
land, east coast of N. America, North Atlantie, Faroe 
Channel, west coast of Ireland, Bay of Biscay, Novaja 
Semlja, and Arctic shores of Siberia. — Batbymetrical dis- 
tribution 30—1622 fathoms. Fossil in the north of 
Greenland 


Bela ovalis, Friele. 


Pleurotoma (bela) ovalis, Friele, Nyt. Mag. f. Naturvidensk., vol. 23, 1877, p. 9, fig. 5. 


Bela pygmæa, Verrill, Trans. Con. Acad., vol. 5, 1882, p. 460, PI. 57, fig. 8. 
Pleurotoma exigua, Jeffreys, Proc. Zool. Soc., 1885, p. 399, PI. 44, fig. 10. 
Bela ovalis, Friele, Nordhavys Exp. Moll., vol. ?, 1886, p. 14, PI. 8, fig. 21 & 22, PI. 10, fig. 19. 


Findested. NStationerne 35, 40, 240, 283, 295 og 
3529. Dybde 658—1333 fv. 

Verrill har denne art fra New England, 312 —1290 
fv. ,Triton*expeditionen fandt den i Færøkanalen, 570 fv. 
og ,Caudan*expeditionen i Gaseognerbugten, 919 fv. 





Loeality. Stations 35, 40, 240 283, 295, 312, and 
353. Depth 658—1333 fathoms. 

Verrill has this species from New England (312— 
1290 fathoms), the "Triton" found it in the Faroe Channel 
(570 fathoms), and the *Caudan' im the Bay of Gascogu 
(919 fathoms). 





Bela bicarinata, Couthouy. 
Pleurotoma bicarinata, Couthouy, Boston Jour. Nat. Hist., vol. 2, 1839, p. 104, PL 1, fig. 11. 
— violacea, Mighels, Proc. Boston Soe. Nat. Hist., vol. 1, 1841, p. 50. 
Defrancia cylindracea, livida & beckii, Møller, Ind. Moll. Grønl., 1842, p. 138 & 14. 


Bela bicarinata & violacea, G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 237 & 238, PI. 16, fig. 11 & 12, Pl. 17, fig. 


& 3, PI. IX, fig. 7 & 8. 


Findested. Stationerne 79, 124, 164, 175 b, 192, 
200, 251, 260, 290, 312, 3859 og Magdalena Bay. Dybde 
30—658 fv. 


Var. geminolineata, Friele. 

Findested. Advent Bay, 5 fv. 

Denne 1 høi grad varierende art er udbredt langs 
hele vor kyst. Bela bicarinata er forøvrigt eireumpolar. 
Den bathymetriske udbredelse er 0—658 fy. Fossil fore- 
kommer den ifølge Knipowitsch paa Murmankysten og 
Spitsbergen. 


wy 


od 


Verrill, Trans. Con. Acad., vol. 5, 1882, p. 482, Pl. 57, fig. 16. 
Friele, Nordhavs Exp. Moll, vol. 2, 1886, p. 15, PI. 8, fi 


ag le Gale), TAL AKON ale AE ea IG 


D 

Loceality. Stations 79, 124, 164, 178 b, 192, 200, 
251, 260, 290, 312, and 359, and Magdalena Bay. Depth 
50— 658 fathoms. 


Var. geminolineata, Friele. 

Locality. Advent Bay (5 fathoms). 

This exceedingly variable species is distributed all 
along the Norwegian coast. Otherwise DB. bicarinata is 
cireumpolar.  Bathymetrical distribution 0—658 fathoms. 
According to Knipowitsch, it oceurs as a fossil on the 


Murman Coast and in Spitsbergen. 





Bela schantarica, Middendorf. 


Pleurotoma schantaricum, Middendorf, Beitr. Mall. Ross., vol. 2, 1849, p. 118. 
— Middendorf, Sibir. Sieg vol. 2, part. 1, 1851, p. 223, Pl. 12, fig 17519. 
violacea, var. gigantea, Leche, Køel. Sv. Vet. Akad. Handl., Gå 2 Op 2 Mtediten jo Bly Je dg sen JG, 


1 
Bela schantarica, Friele, Nordhavs Exp. Moll. 20886 på 17 Pl Se 20 PI Ore 


Locality. Magdalena Bay (30—50 fathoms). 

Distribution — besides Spitsbergen — Franz Josef 
Land (1—3 fathoms), Novaja Semlja (15 fathoms), Sea of 
Okhotsk. and Upernavik, Greenland (70 fathoms). 


Findested. Magdalena Bay (30—350 fv.). 
Udenfor Spitsbergen er denne art kjendt fra Frantz 
Josefs land, i—3 fv., Novaja Nemlja, 15 fv., Okotske hav 


og Upernivik, Grønland, 70 fv. 


Bela impressa, Beck. 


Pleurotoma, ischmula, impressa, Beck, Mørch, Cat. Moll. Spitzberg, 1869, p. 17. 
— Leche, Kgl. Sv. Vet. Akad. Handl., vol. 16, no. 2, 1878, p. 54, Pl. 1. fig. 16. 


Friele, Nordhavs Exp- Moll., vol. 2, 1886, p. 18, PI. 8, fig. 1 & 2, PI. 10, fig. 9. 


Bela — 
Findested. Magdalena Bay og Advent Bay, 30— Locality. Magdalena and Advent Bay (80—060 fath- 
60 fv. Arten er endvidere kjendt fra Murmankysten» oms). Further distribution — Murman Ooast, Novaja 
Novaja Semlja, Karahavet. 2—60 fv. og Beringshavet' Semlja, Kara Sea (2—60 fathoms), and Bering Sea. Kni- 


Knipowitseh angiver den som fossil fra Spitsbergen. powitseh mentions it as a fossil in Spitsbergen. 





Bela sarsi, Verrill. 


Bela caricellata, G. O. Sars, Moll. Reg. Arct. Niorv., ONS p: 224 RR) 
— sarsi, Verrill, Proc. U. S. Nat. Museum, vol. 3, 1880, p. 364. 
—- Friele, Nordhavs Exp. Moll, vol. 2, 1886, p. 18, PI. 8, fig. 35, Pl. 10, åg. 7 & 8: 

Locality. Tromsø (10—20 fathoms), the only Euro- 
pean loeality for this form. Other places of oceurrence 
are Labrador (10—15 fathoms), the Newfoundland Bank, 
and Greenland (60—100 fathoms). 


PI. VIL, fig. 9. 


Findested. Tromsø, 10—20 fv., der er den eneste 


europæiske lokalitet for denne form. Den er forøvrigt 
kjendt fra Labrador, 10—10 fv., New Foundlandsbanken 


og Grønland, 60—100 fv. 


Bela koreni, Friele. 


Bela koreni, Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 19, PI. 8, fig. 23, a. 


One immature specimen was found at Station 192 


Et ikke fuldt udviklet exemplar toges paa station 


192, 649 fv. (649 fathoms). 


Bela harpularia, Couthouy. 


Fusus harpularius, Couthouy, Boston Jour. Nat. Hist., vol. 2, 1888, p. 106, PI. 1, fig. 10. 
Defrancia woodiana, Møller, Ind. Moll. Grønl., 1342, p. 13. 


Tritonium roseum, Lovén, Ind. Moll. Scand., 1846, p. 12. 
Bela harpularia, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 234, Pl. 16, fig. 17, PI. 23, fig. 10, PI. IX, fig. 83. 
Verrill, Trans. Con. Acad,, vol. 5, 1882, p. 473, PI. 43, fig. 14, Te 7 be 19) 


Locality. Bodø, Tromsø, and Hammerfest (10—30 


Findested. Bodø, Tromsø og Hammerfest, 10—30 fv. 
fathoms). 


Arten er udbredt langs vor vest- og nordkyst fra The species is distributed along the west and north 
Other places 
of oceurrence — British Isles (var. rosea), Murman Coast, 
White Sea, Novaja Semlja, Kara Sea, Arctic shores of 
Siberia, Bering Sea, Greenland, and east coast of N. Ame- 
rica.  Bathymetrical distribution 8—3568 fathoms. Fossil 
in Norway and on the Murman Coast. 


Christiansund.  Endvidere forekommer den ved de Britiske 
øer (var. rosed), Murmankysten, Hvidehavet, Novaja Semlja, 


coasts of Norway, beginning at Christiansund. 
Karahavet, Sibiriens ishavskyster, Beringshavet, Grønland 
og Nordamerikas østkyst. Den batbymetriske udbredelse 
er 8—368 fv. Fossil er den kjendt fra Norge og Mur- | 


mankysten. 


Bela pingelii, Beck. 


Defrancia pingelii; Beck, Møller, Ind. Moll. Grønl,, 1842, p. 13. 


Bela — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 228, Pl. 16, fig. 5. 

— — Verrill, Trans. Con. Acad., vol. 5, 1882, p. 464, Pl. 43, fig. 16. 

—= — Friele, Nordhavs Exp. Moll., vol. 2, 1886, p. 22, PI. 8, fig. 26a, Pl. 10, fig. 20 a. 
Findested. Hammerfest, 10—20 fv. og station 262, | Loceality. Hammerfest (10 to 20 fathoms) and Sta- 


148 fv. tion 262 (148 fathoms). 

Bela pingelii er ikke funden søndenfor Tromsø. Uden- B. pingelii is not found south of Tromsø. OQceur- 
for Norge er den kjendt fra Murmankysten, Spitsbergen, | renees besides Norway — Murman Coast, Spitsbergen,, Ice- 
Island, Grønland og Nordamerikas østkyst. Den bathy- | land, Greenland, and east coast of N. America. Bathy- 
metriske udbredelse er 10—200 fv. metrical distribution 20—200 fathoms. 

Bela pyramidalis, Strøm. 
Buceimum pyramidale, Strøm, Ny Saml. Kgl. danske Vidensk. Selsk. Skr., vol. 3, 1788, p. 296, fig. 22 
Defrancia vahlii, Beck, Møller, Ind. Moll. Grønl., 1842, p. 13. 
Bela pyramidalis, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 222, PIL. 16, fig. 3. 
— — Friele, Nordhavs Exp. Moll, vol. 2, 1886, p. 22, PI. 8, fig. 25, P1. 10, fig. 21. 
Findested. Stationerne 262, 270, 323, Lofoten, Locality. Stations 262, 270, and 323, Lofoten, 
Tromsø, Hammerfest, Reykjavik. Dybde 10—223 fv. Paa Tromsø, Hammerfest, and Reykjavik. Depth 10—225 


dybderne mellem 147 og 223 fv. blev kun fundne døde 
exemplarer. 

Ved den norske kyst er bela pyramidalis ikke funden 
Lofoten. Den synes forøvrigt at være circum- 
polar i sin udbredelse, idet den er kjendt fra Grønland. 
Nordamerikas østkyst indtil Cape Cod, Jan Mayen, Island, 
Færøerne, Færøkanalen, Murmankysten, Hvidehavet, Spits- 
bergen, Barentshavet, Novaja Semlja, Karahavet og Sibi- 
riens ishavskyster. 
1100 fy. 
øer, Murmankysten, Nibirien og Labrador. 


søndentor 


Den bathymetriske udbredelse er 2— 
Fossil er den kjendt fra Skandinavien, Britiske 


fathoms. Only dead specimens were found at depths be- 
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tween 147 and 223 fathoms. 

B. pyramidalis is not found on the Norwegian coast 
south of Lofoten. Itappearsto be eircumpolar, its distri- 
being Greenland, the east coast of N. America 
down to Cape Cod, Jan Mayen, leeland, the Faroe Isles, 
the Faroe Channel, the Murman Coast, the White Sea, 
Spitsbergen. the Barents Nea, Novaja Semlja, the Kara 
Bathymetrical dis- 
Fossil in Scandinavia, the 


im Siberia and La- 


bution 


Sea, and the Artic shores of Siberia. 
tribution 2—1100 fathoms. 
British Isles, the 
brador. 


on Murman Coast, 


Typhlomangilia nivalis, Lovén. 


Pleurotoma nivale, Lovén, Ind. Moll. Scand., 1846, p. 14. 
nivalis, Jeffreys, Brit. Conch., 
Typhlomangelia nivalis, G. O. Sars, Moll. 


Findested. 
100 fv. 


Stationerne 8, 9, 195, 


Dybde 100—206 fv. 


290, og Husø, 


vol. 4, 1867, p. 388,P1. 91, fig. 4. 


Reg. Arct. Norv., 1878, p. 241, PI. 17, fig, 6, Pl. IX, fig 10, Pl. XVIII, fig. 43. 


Stations 8, 9, 195, and 260, and Husø 
Depth 100—206 fathoms. 


Locality. 
(100 fathoms). 


Typhlomangilia nivalis forekommer sparsomt langs 
den norske kyst. Endvidere er den kjendt fra Færøkana- 
len, Shetlandsøerne og vest af Portugal. 
ske udbredelse er 30—300 fv. 


Den bathymetri- 


Typhlomangilia nivalis oceurs sparingly along the 
Other places of occurrenee — Faroe 


Buathy- 


Norwegian coast. 
Channel, Shetland Isles, and west of Portugal. 
metrical distribution 30—300 fathoms. 


Spirotropis carinata. Philippi. 
Pleurotoma carinatum, Philippi, Enum. Moll. Sicil., vol. ?, 1844, p 176, PI. 26, fig. 19. 
= carinata, Jeffreys, Brit. Conch. vol. 5, 1869, p. 221, Pl. 102, fig. 7. 


Spirotropis — 

Findested. NStationerne 79, 149, 173 b, 290 og Husø 
40—60 fv. Dybde 40—300 fv. 

Denne art forekommer sparsomt langs den norske 
kyst fra Hvitingsø til Vardø. Forøvyrigt er den udbredt 
fra Færøkanalen til Middelhavet, vestkysten af Maroco 
og Canariske øer. Den bathymetriske udbredelse er 40— 
1080 fv. Fossil er den funden 1 Italien og Weuerbækkenet: 


G. 0. Sars, Moll. Reg. Arct. Norv., 1878: p. 242, Pl. 17, fig. 5, Pl. IX, fig. 11, Pl. XVIIG, fig. 44. 


Locality. Stations 79, 149, 173 b, and 290, and Husø 
(40-—60 fathoms). Depth 40—300 fathoms. 

This species occurs sparsely along the Norwegian 
coast from Hvitingsø to Vardø. Further distribution — 
from the Faroe Channel to the Mediterranean, west coast 
of Morocco, and Canary Isles. Bathymetrical distribution 


40—1080 fathoms. Fossil in Italy and the Vienna basin. 


Volumitra grænlandica, Beck. 


Mitra 
Volumitra — 


Findested. Station 173 b, 500 iv. 
ældre fuldt udviklet exemplar. 

Ved den norske kyst er arten kun kjendt fra hav- 
bankerne udenfor Vesteraalen og fra Moldøen, Ytre Nord- 
fjord, S0—100 fv. 
stationer langs Grønlands vestkyst, samt fra Wellington- 


Et yngre og et 


Endvidere foreligger den fra talrige 


kanalen, havet nord for Cape Cod og Island. Den bathy. 
metriske udbredelse er 15—300 fv. 


grænlandica, Beck, Møller, Ind. Moll. Grønl., 1842, p. 15. 
G. 0. Sars, Moll. Reg. Artét. Norv., 1878, p. 244, PI. 23, the. 12, Pl. IX, fig. 12. 


te) 
Locality. — Station 173 b, 300 fathoms: 
and one older fully-developed specimen. 


one young 


On the Norwegian coast, this species is found only 
on the ocean banks off Westeraalen, and at Moldøen, 
lower part of Nord Fjord (80—100 fathoms). 
also specimens from numerous stations along the west coast 


There are 


of Greenland, and from Wellington Channel, the sea north 
of Cape Cod, and Teeland. 
300 fathoms). 


Bathymetrical distribution 15 





Metzgeria alba, Jeffreys. 
Latirus albus, Jeffreys, Wyvile, Thomson, Depths of the Sea, 1873, p. 464. 
Meyeria albellus, Dunker & Metzger, Zool. Ergebn. der Nordseefahrt, 1874, p. 257 & 264, PL. 5, fig. 4. 
— — pusilla, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 245, PI. 13, fig. 8, Pl. IX, fig. 18, Pl. XVIII, fig. 45. 


Metzgeria alba, Norman, Journ. of Conch., vol. 2, 1879, p. 56. 


Findested. Stationerne 79 (dødt exemplar), 195 (flere 
døde og levende exemplarer, af hvilke det største var 22 
mm. langt) og 290 (dødt exemplar). Dybde 107—191 fv. 

Metzgeria alba forekommer sparsomt langs den norske 
kyst fra Lindesnæs til Øxfjord. Udenfor Norge er den 
kjendt fra Færøkanalen og Azorerne. Den bathymetriske 
udbredelse er 15—669 fy. 





Locality. Stations 79 (dead specimen), 195 (severa 
dead and living speeimens, of which the largest was 22 mm. 
long), and 290 (dead specimen). Depth iV7—191 fathoms. 
M. alba oceurs sparsely along the Norwegian coast 
from Lindesnæs to Øxfjord. It oceurs, besides in Norway, 
in the Faroe Channel and off the Azores. Bathymetrical 


distribution 15—669 fathoms. 
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Trophon truncatus, Strøm. 
Buccimim truncatum, Strøm, Norske Vidensk. Selsk. Skr., vol. 4, 1767, p. 369, PI. 16, fig. 26. 
Trophon clathratus, var. truncata, Jeffreys, Ann. & Mag. Nat. Hist. ser. 4, vol. 19, 1877, p. 325. 
—= truncatus, G. O. Sars, Moll. Reg. Arct. Norv., 1877, p. 246, PI. 15, flz. 9, PI. IX, fie. 15. 











Findested. Station 280, 35 fv., station 322, 21 fv., Locality. Stations 280 (35 fathoms) and 322 (21 

Reykjavik 20 fr. og Advent Bay, 20—30 fv. fathoms), Reykjavik (20 fathoms), and Advent Bay (20— 
| 30 fathoms). 

Trophon truncatus er kjendt fra Grønland, New Eng- | Distribution — Greenland, New England, British 

land, Britiske øer, Færøerne, Island, Danmark, Skandina- | Isles, Faroe Isles, Iceland, Denmark, Scandinavia, Murman 

vien, Murmankysten, Barentshavet og Sibiriens ishavskyster. Coast, Barents Sea, and Arctic shores of Siberia.  Bathy- 








Den butbymetriske udbredelse er 2—3530 fv. Fossil er | metrical distribution 2—530 fathoms. Fossil in many parts 
den funden over en større del af Europa. of Europe. 


Trophon clathratus, Linné. 
Murez clatwatus, Linné, Syst. Nat, ed. 12, 1766, p. 1223. 
Trophon — Jeffreys, Ann. Mag. Nat. Hist., ser. 4, vol. 19, 1877, p. 325. 
== — G. OQ. Sars, Moll. Reg. Arct. Norv., 1878, p. 247, PI. 15, fig. 10, Pl.1IX, fig. 14, Pl. XVIIT, fe. 46. 








Findested. Station 173 b, 300 fv., station 290, 19i Locality. Stations 173 b (300 fathoms), 290 (191 
fr., station 312, 656 fv. (semifossilt skal), Sognefjord, 100 fathoms) and 512 (656 fathoms; half-fossilised shell), Sogne 
fr., Alten, 30 fv. og Hammerfest, 20 fr. Paa de fleste Fjord (100 fathoms), Alten (380 fathoms), and Hammerfest 
lokaliteter optraadte var. gunnert, Lovén, sammen med den (20 fathoms). In most of the loealities var. gunneri, Lovén, 
typiske form. appeared together with the typical form. 

Trophon clathratus er en cireumpolar art, som er T. clathratus is å cireumpolar species, with distribu- 
kjendt fra Grønland, Labrador, New England, Nordeuropa tion — Greenland, Labrador, New England, Northern 
indtil Danmark og Færøkanalen, Spitsbergen, Frants Jo- | Europe down to Denmark and the Faroe Channel, Spits- 
sefsland, Novaja Semlja, Karahavet, Sibiriens ishavskyster, | bergen, Franz Josef Land, Novaja Semlja, Kara Sea, Arc- 
nordvestlige Amerika, Sitka og nordlige Japan. Den ba- tic shores of Siberia, north-western America, Sitka, and 
thymetriske udbredelse er 5—580 fv. Fossil er den funden northern Japan. Bathymetrical distribution 5—580 fathoms. 
i Nordeuropa. Spitsbergen, Sibirien og nordlige Grønland. Fossil in Northern Europe, Spitsbergen, Siberia, and north 

Greenland. 


Trophon clathratus, var. clavatus, G. O. Sars. 
Trophon clavatus, G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 249, PI. 15, fig. 12, PI. 28, fig. 14, PI. IX. fig. 17. 
— = Norman, Ann. Mag. Nat. Hist. ser. 6, vol. 12, 1898, p. 356. 


Findested. Station 278, 197 fv. og Alten, 830 fv. Locality. Station 273 (197 fathoms) and Alten (30 
= b) 


Exemplaret fra station 273 svarer ganske til Sars's teg- fathoms). The specimen from Station 273 quite corresponds 
ninger af clavatus, exemplarerne fra Alten viser derimod | with Sars's drawings of clavatus, whereas the specimens 
overgange til trophon clatkratus, vi maa derfor anse clavatus V from Alten exhibit transitions to T. clathratus. We must 
som en varictet af denne. Den er kun kjendt fra Norges therefore regard clavatus as a variety of tbe latter. It 
vestkyst, hvor den forekommer sparsom op til Lofoten, 120 has been found only on the west coast of Norway, where 


—300 fy. | it occurs sparsely up to Lofoten (120—300 fathoms). 


SI 


Trophon barvicensis, Johnston. 


Murex barvicensis. Johnston, Edinb. Phil. Jour., vol. 13, 1818, p. 225. 


Trophon 


Findested. Stationerne 173 b, 255, 260 og Husø, 
100 fr. Dybde 100—341 fv. 

Trophon barvicensis er udbredt fra Porsangerfjorden, 
Finmarken til Middelhavet, Adriaterhavet og 
vestkyst. Den batbymetriske udbredelse er 
Postglacial er den funden i Norge. 


&  Marocos 
8—1042 fy. 


Jeffreys, Brit. Conch., vol. 4, 1867, p. 318, Pl. 84, fig. 5. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 248, Pl. 23, fig. 13, Pl. IX, fig. 16. 


Locality. Stations 173 b, 255, and 260, and Husø 
(100 fathoms). Depth 100—341 fathoms. 

T. barvicensis is distributed from Porsanger Fjord 
| in Finmark to the Mediterranean, the Adriatic, and the 
| west coast of Morocco. Bathymetrical distribution 8—1042 

fathoms. Post-glacial in Norway. 


Asturis rosacea, Gould. 


Buccinum rosaceum, Gould, Sillimans Jour., vol. 38, 1840, p. 197. 
Pyrene rosacea, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 251, PI. 16, fig. 1, Pl. X, fig. 1, Pl. XVI, fig. 50. 


Asturis  — Norman, Ann. Mag. Nat. Hist., ser. 
Findested. Station 173 b, 300 fv., Husø, 40—060 fv. 


Hammerfest, 20 fv. og Norskøerne, 10—20 fy. 
, 
Asturis rosaced forekommer ved Grønland, Labrador, 
New England, Færøkanalen, Norges 
Murmankysten, Hvidehavet, Novaja Semlja, Spitsbergen og 
Alaska. Den bathymetriske udbredelse er 3—300 fr. Sub- 
fossil er den tagen ved Skotland. 


vest- og nordkyst 


T, vol. 4, 


1899, p. 145. 
Loceality. Station 173 b (300 fathoms), Husø (40— 
| 60 fathoms), Hammerfest (20 fathoms), and the Norwegian 
Islands (10 —20 fathoms). 
Distribution — Greenland, Labrador, New England, 
Faroe Channel, west and north coasts of Norway, Murman 
Coast, White Sea, Novaja Semlja, Spitsbergen and Alaska. 
Bathymetrical distribution 3—300 fathoms. It has been 
found sub-fossil off Scotland. 





Anachis haliæti, Jettreys. 
Columbella haliæti, Jeffreys, Brit. Conch., vol. 4, 1867, p. 356, PI. 6, fig. 5, PI. 88, fig. 3. 


Pyrene costulata, G. O. Sars, Moll. Reg. Art. 


Anachis halieti, Norman, Ann. Mag. Nat. Hist., ser. 7, 


Findested. Stationerne 18, 173 b og 192. Dybde 
300—649 tv. 
Professor Sars har fundet denne art ved Lofoten. 


Den er endvidere kjendt fra Færøkanalen, Shetlandsøerne» 
Irlands sydvestkyst, Biskayerbugten, Middelhavet, Azorerne 
og Nordamerikas østkyst. Den bathymetriske udbredelse 
er 48—1537 fv. 


Norv., 1878, p. 252, PI. 23. fig. 16, Pl. X, fig. 2. 
vol. 4, 1899, p. 146. 


Locality. Stations 18, 173 b, and 192. Depth 300 
—649 fathoms). 

Professor Sars has found this species in Lofoten. 
Other places of occurrence — Faroe Channel, Shetland 
Isles, south-west coast of Ireland, Bay of Biscay, Mediter- 
ranean, Azores, and east coast of N. America.  Batby- 


metrical distribution 48—1537 fathoms. 


Buccinum undatum, Linné. 


Buccinum undatum, Linné, Syst. Nat., ed. 12, 1767, p. 1204. 


Forma typica, G. O. Sars (tab. 24, fig. 2) og 
Var. pelagica, G. O. Sars (tab. 24, fig. 4). 


Findested. Bodø, Tromsø og Hammerfest, 20—40 fv. 


Den norske Nordhavsexpedition: H. Friele & J. A. Grieg. 


G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 254. 
Friele, Nordhavsexp. Moll., vol. 1, 1882, p. 28. 


Forma typica, G. O. Sars (P1. 24, fig. 2), and 
Var. pelagica, G. O. Sars (P1. 24, fig. 4). 
Locality. Bodø, Tromsø, and Hammerfest (20—40 
| -fathoms). 
Mollusca III. 
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Var. coerulea, G. O. Sars (tab. 24, fig. 3) og | Var. cærulea, G. O. Sars (P1. 24, fig. 3) and 
Var. littoralis, G. O. Sars (tab. 13, fig. 12. Var. hittoralis, G. O. Sars (PI. 13, fig. 12). 

Findested. Tromsø, Hammerfest og Vardø littoral, | Locality. Tromsø, Hammerfest. and Vardø (littoral), 

samt i Skjærstadfjorden, 30 fv. | and in the Skjærstad Fjord (30 fathoms). 
Var. zetlandica, Forbes. | Var. zetlandica, Forbes. 
- + A == 2 Fi | - > ER a 

Findested. Stationerne 10, 23, 255 og 261. Dybde | Loeality. Stations 10, 23, 255, and 261. Depth 
80—341 fv. 80—341 fathoms. 

Buceinum undatum er en eireumpolar art som er ud- B. undatium is a eircumpolar species, distributed from 
bredt fra Grønland til Cape Cod og fra Hvidehavet og | Greenland to Cape Cod, and from the White Sea and the 
Barentshavet til Middelhavet.  Endvidere forekommer den | Barents Sea, to the Mediterranean. Other places of oc- 
ved Sibiriens ishavskyst, Beringshavet og Okotske hav. currence — Arctic shores of Siberia, Bering Sea, and 
Den bathymetriske udbredelse er 0—843. Fossil er den Sea of Okhotsk. Bathymetrical distribution 0—3843 fathoms. 
funden i Skandinavien, Danmark, nordlige Rusland og | Fossil in Scandinavia, Denmark, northern Russia, and 
Sibirien samt ved Palermo. | Siberia, and at Palermo. — 


Buccinum ciliatum, Fabricius. 
Buceinum ciliatum, Fabricius, Fau. Grønl., 1780, p. 401. 
= — Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 28. 
— — — Kobelt, Mart. Chemn. Conch. Cab., vol. 3, abth. 1, C, 1888, p. 29, tab. 78, fig. 5—38. 





Findested. Station 322, 21 fv. og Norskøerne (op- | Locality. Station 322, (21 fathoms), and the Nor- 

kastede paa stranden). wegian Islands (thbrown up on the beach) 
Var. lævior, Mørch. | Var. lævior, Mørch. 

Findested. Norskøerne, 10—20 fy. Locality. Norwegian Islands (10—20 fathoms). 

Ligesom foregaaende art er buccimum ciliatum cireum- | B. ciliatm, like the preceding species, is eireumpolar, 
polar, men den har en mere høiarktisk udbredelse, den er but has a more high-aretic distribution, viz. Greenland, 
nemlig kjendt fra Grønland, Labrador, New Foundland, Nova | Labrador, Newfoundland, Nova Scotia, Gnlf of St. Law- 
Scotia, St. Lawrencebugten, Island, Spitsbergen, Murmanky- | rence, Iceland, Spitsbergen, Murman Coast, White Sea, 
sten, Hvidehavet, Barentshavet, Novaja Semlja og Berings- | Barents Sea, Novaja Semlja, and Bering Strait. It has not 
strædet. Ved vor kyst er den endnu ikke observeret. Den yet been observed on the Norwegian coast. Bathymetrical 
bathymetriske udbredelse er 2—160 fv. Fossil er den | distribution 2—160 fathoms. According to Knipowitsch, it 
ifølge Knipowitsch funden ved Genevra Bay, Spitsbergen. is found as a fossil at Genevra Bay, Spitsbergen. 


Buccinum grænlandicum, Chemnitz. 
Buccinmwm grænlandicum, Chemnitz, Coneh. Cab., vol.. 10, 1788, p. 182, fig. 1448. 
— — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 259, PI. 13, fig. 9, P1. 25, fig. 1 & 2, PI. X, fig. 11. 
— — Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 29. 


Forma typica. | Forma typica. 
Findested. Tromsø, Hammerfest og Vardø, littoral; Locality. Tromsø, Hammerfest, and Vardø (littoral), 
Norskøerne, Advent Bay og Magdalena Bay, 10—60 fv. | Norwegian Islands, Advent Bay, and Magdalena Bay (10 
| 60 fathoms). 
Var. acuta, Friele (tab. 3, fig. 17). Var. acuta, Friele (Pl. III, fig. 17). 
Findested. Hammerfest, littoral. Locality. Hammerfest (littoral). 
Var. hybrida, Friele. | Var. hybrida, Friele. 


Findested. Hammerfest, littoral. Loceality. Hammerfest (littoral). 
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Var. sericata, Hancock(?) (Friele, tab. 3, fig. 19). | Var. sericata, Hancock (?) (Friele, Pl. IIT, fig. 19. 

Findested. Stationerne 192, 267 og 270. Dybde | Loeality. Stations 192, 267, and 270. Depth 136 
136—649 fv. | —649 fathoms. 

Buceinum grønlandieum er en eireumpolar art, som B. grænlandicum is å cireumpolar species; distribution 
er kjendt fra Grønland, New Foundland, Nova Scotia, | — Greenland, Newfoundland, Nova Scotia, Labrador, Ice- 
Labrador, Island, Jan Mayen, Spitsbergen, Frants Josefs- | land, Jan Mayen, Spitsbergen, Franz Josef Land, Murman 
land, Murmankysten, Hvidehavet, Novaja Semlja, Karahavet, | Coast, White Sea, Novaja Semlja, Kara Sea, Arctic coast of 
Sibirien ishavskyster, Beringshavet og Okotske hav. Hos Siberia, Bering Sea, and Sea of Okhotsk. In Norway it is 
os er den kun funden levende ved Tromsø og Finmarkens found living only in Tromsø and on the coast of Finmark. 
kyster. Den bathymetriske udbredelse er 0—250 fy. Fossil | Bathymetrical distribution 0—250 fathoms. Fossil in Scan- 
er den funden i Skandinavien, England, nordlige Rusland dinavia, England, northern Russia, Spitsbergen, Siberia, 
Spitsbergen, Sibirien, Canada og Grønland. I Canada, and Greenland. 


Buccinum undulatum, Møller. 
Buceinum undulatum, Møller, Ind. Moll. Grønl.* 1842, p. 11. 
— fragile, G. O. Sars, Moll, Reg. Arct. Norv., 1878, p. 257, PI. 24, fig. 6, Pl. X, fig. 8. 
— undulatum, Friele, Nordhavs Exp. Moll, vol. 1, 1882, p. 30. 








Findested. 224, 261, 321, 326 og Norskøerne, 10 Locality. Stations 224, 261, 321, and 326, and 
—15 fv. Dybde 10—12T7 fv. Norwegian Islands (10—15 fathoms). Depth 10—127 

fathoms. 

Hos os er denne arktiske art kun kjendt fra Fin- In Norway, this arctic species is only found in Fin- 
marken. Den er forøvrigt kjendt fra Novaja Semlja, Spits- | mark. Other places of occurrence are Novaja Semlja, 
bergen og Grønland. Den bathymetriske udbredelse er Spitsbergen, and Greenland. Bathymetrieal distribution 
5—12T7 fv. D—127 fathoms. 

: Buccinum finmarchianum, Verkrizen. 

Buccimm finmarchianum, Verkriizen, Jahrb. Mal. Gesellsch., vol. 2, 1875, p: 237, PI. 8, fig. 13. 

-- — G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 262, Pl. 18, fig. 10, PI. X, fig. 12 
— — Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 30. 

Findested. Station 261, 127 fv. | Locality. Station 261 (127 fathoms). 

Denne for Finmarken eiendommelige art er ved vor | This species, which is peculiar to Finmark, is not 
kyst ikke funden søndenfor Tromsø. —Herzenstein anfører | found on the Norwegian coast south of Tromsø. Herzen- 
den fra Murmankysten og Karahavet, Locard fra Biskayer- | stein mentions its occurrenee on the Murman Coast and 


|| 
I 


in the Kara Sea, and Locard in the Bay of Biscay. Ba- 


bugten. Den bathymetriske udbredelse er 34-—219 fv. 
| thymetrical distribution 34—219 fathoms. 





Buccinum humphreysianum, Bennett. 


Buccinum humphreysianum, Bennett, Zool. Jour., vol. 1, 1825, p. 398, PL 22. 
= = G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 264, Pl. 25, fig. I & 8, PI. X, fig. 14. 
= — Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 31. 


Findested. Station 195, 107 fy., et ungt dødt, men | Locality. Station 195 (107 fathoms; a dead, but 
vel vedligeholdt exemplar. | well-preserved, young specimen). 

Buccimum humphreysianm er udbredt fra Vestfin- B. humphreysianum is distributed from West Finmark 
marken til Gascognerbugten. Ved vor vestkyst optræder | tothe Bay af Biscay. On the west coast of Norway it is very 
den meget lokalt og kan paa enkelte pladse, saasom i | local, and in some places, e. g. Herlø Fjord, may be quite 
Herløfjorden være ret talrig. Den bathymetriske udbre- | numerous. Bathymetrical distribution 47—215 fathoms. 
delse er 47—215 fy. | 
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Buccinum hydrophanum, Hancock. 


Buccimum hydrophanum, Hancock, Ann. Mag. Nat. Hist., vol. 18, 1846. p. 325, PI. 5, fig. 7. 


G. 0. Sars, Moll. Reg. 


Findested. Stationerne 18, 124, 164, 192, 200, 223, 
251, 267, 326, 338, 363 og 366. Dybde 30—649 fv. 
- Foruden den typiske form, der var forholdsvis sjelden 
og kun forekom paa station 251, 634 fv. og station 366, 
60 fv. fandtes paa de middelmaadige dyb over hele -Is- 
havet varieteterne tumidula og elata og paa de større dyb, 
over 350 fv., varieteten mørchii. 


Bucemum hydrophamum er en høiarktisk art som er 
kjendt fra Grønland, arktisk Amerika, New Foundlands- 
banken, Jan Mayen, Spitsbergen, Frants Josefsland, Mur- 
mankysten, Novaja Semlja, Karahavet og Sibiriens ishavs- 
kyst. Hos os er den kun funden ved Finmarken. Den 
bathymetriske udbredelse er 2—649 fv. 


Arct. Norv., 1878, p. 261, Pl. 24, fig. 8. 


Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 31, PI. 38, fig. 20—283. 


Locality. Stations 18, 124, 164, 192, 200, 223, 251, 
267, 526. 538, 363, and 366. Depth 30—649 fathoms. 

In addition to the typical form, which was compara- 

| tively rare, and occurred only at Stations 251 (634 fathoms) 

and 366 (60 fathoms), the varieties tumidula, and elata 

were found in medium depths all over the Arctic Ocean, 

| and the variety mørchit in greater depths (more than 350 
fathoms). 

B. hydrophamim is å high-aretie species, with distri- 
bution — Greenland, aretic America, Newfoundland bank, 
Jan Mayen, Spitsbergen, Franz Josef Land, Murman Coast. 

I Novaja Semlja, Kara Sea, and Arctic shores of Siberia. 
In Norway, it is found only in Finmark. Bathymetrical 
distribution 2—649 fathoms. 





Buccinum nivale, Friele. 
Buccinum mnivale, Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 32, PI. 3, fig. 24 & 25. 


Findested. 
exemplar. 
s Dijmphna*expeditionen har den fra Karahavet, 50 fv. 


Station 164, 457 fv., et ungt levende 


Locality. Station 164 (457 fathoms; a young, living 
specimen). 
The *Dijmphna* found it in the Kara Sea (50 fathoms). 





Buccinum sulcatum, Friele. 
Buccinum sulcatum, Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 32, PI. 3, fig. 18. 


Findested. Station 192, 649 fy. 
, Poreupine*expeditionen har taget denne art 1 1869 
paa station 65, 345 fv. 


Loeality. Stations 192 (649 fathoms). 
The *Poreupine' found this species in 1869 at Station 
65 (345 fathoms). 





Buccinum terræ novæ, Beck. 


Tritonium terræ 
Buccinum 


61 fv. 


Friele, Nordhavs Exp. 


Findested. Station 366, og station 374, 60 fv. 

Denne sterkt varierende art er kjendt fra Grønland, 
Spitsbergen, Frants Josefsland? (Mellvill & Standen som 
b. totteni)) Murmanhavet, Novaja Semlja, Karahavet og 
Sibiriens ishavskyster. Den bathymetriske udbredelse er 
4—61 fv. Knipowitsch anfører den som fossil fra Spits- 
bergen og Murmankysten, fra sidste lokalitet dog under 
tvil. 


novæ, Beck, Mørch, Cat. Moll. Spitzb., 1869, p. 14. 


Moll,, vol. 1, 1882, p. 33, PI. 3, p. 13—16. 


Locality. NStations 366 (61 fathoms) and 374 (60 
| -fathoms). 

This is an extremely variable species; distribution — 
| Greenland, Spitsbergen, Franz Josef Land? (Melvill & 
Standen as B. totteni, Murman Coast, Novaja Semlja, 
Kara Nea, and Arctic coast of Siberia.  Bathymetrical dis- 


| 
| tribution 4—61 fathoms. —Knipowitsch mentions it as a 
| 





fossil in Spitsbergen and on the Murman Coast, the latter 
| -loeality, however, doubtful. 
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Buccinum glaciale, Linné. 
Bucemum glaciale, Linné, Syst. Nat., ed. 12, 1767, p. 1204. 
= — — Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 34. 


Findested. Stationerne 322, 366, 374, Jan Mayen | Locality. Stations 322, 366, and 374, Jan Mayen, 
og Norskøerne. Dybde 20—61 fy. | and the Norwegian Islands. Depth 20—61 fathoms. 

Buceinum glaciale er kjendt fra Grønland, Jan Mayen, Distribution — Greenland, Jan Mayen, Spitsbergen, 
Spitsbergen, Barentshavet, Frants Josefsland, Murmankysten, Barents Sea, Franz Josef Land, Murman (Coast, White 
Hvidehavet, Novaja Semlja, Karahavet, Sibiriens ishavs- | Sea, Novaja Semlja, Kara Sea, Arctic coast of Siberia, 
kyster, Beringshavet, Okotske hav og Kamtschatka. Den Bering Sea, Sea of Okhotsk, and Kamtehatka. Bathyme- 
bathymetriske udbredelse er 4—160 fv. Fossil er den trical distribution 4—160 fathoms. Fossil in northern 
funden i det nordlige Rusland og paa Spitsbergen. Russia and Spitsbergen. 





Buccinum tenue, Gray. 
Buccinum tenue, Gray, Beechey's Voy., 1839, p. 128, PI. 36, fig. 19. 
-— — Friele, Nordhavs Bap: Moll., vol. 1, 1882, p. 35. 


Findested. Stationerne 326, 357, 366, 374 og Norsk- Locality. Stations 326, 357, 366, and 374, and the 
øerne, 20—30 fv. Dybde 20—125 fv. Norwegian Islands (20—30 fathoms). Depth 20—125 

fathoms. 

Denne art forekommer ved Grønland, arktisk Amerika Distribution — Greenland, arctic America down to 
indtil Halifax og Cape Sable, Spitsbergen, Frants Josefs- | Halifax and Cape Sable, Spitsbergen, Franz Josef Land, 
land, europæisk og asiatisk Ruslands ishavskyster og Berings- | Arctic shores of European and Asiatic Russia, and Bering 
havet. Den bathymetriske udbredelse er 2—208 fv. Fossil | Sea. Batbymetrical distribution 2—208 fathoms. Fossil 
er den kjendt fra Island, Murmankysten, Sibirien, Canada in Teeland, on the Murman Coast, in Siberia, Canada, and 
og Labrador. Labrador. 





Ukko*) turtoni, Bean. 





Fusus turtoni, Bean, Loud. Mag. Nat. Hist., vol. 7, 1834, p. 493, fig. 61. 
Chrysodomus —  G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 269, PI. 14, fig. 8, P1. 25, fig.9 & 10, Pl. X, fig. 16, 
12, XINING, me be 

Jumala — Friele, Nordhavs ap. Moll., vol. 1, 1882, , Pl. 4, fig. 4—7. 
Ukko — - Norman, Ann. Mag. Nat. Hist:, ser. 6, AT å 1898, pi 352! 

Findested. Stationerne 255, 257, 260, 261, 290 og Locality. Stations 255, 257, 260, 261, 290, and 323. 
3823. Dybde 127—341 fy. | Depth 12 

Denne nordatlantiske art har sin nordgrænse ved Mur- This North Atlantic species has its northern limit at 
mankysten og Beeren Eiland, mod syd gaar den til de the Murman Coast and Bear Island, and extends south- 
Britiske øer. Hos os er den kun kjendt fra Trondhjems- | wards to the British Isles. In Norway it has been found 
fjorden og Finmarken. Desuden er den tagen ved Grøn- in the Trondhjem Fjord and Finmark. It has also been 
lands vestkyst. Den bathymetriske udbredelse er 5—341 fv. taken on the west coast of Greenland. Bathymetrical dis- 


| tribution 5—341 fathoms. 


1) Jeg vilde benytte navnet paa en finsk gud for denne slægt, og 3) Bar desirous of employing the name of a Finnish god for this 
henvendte mig derfor til en nu afdød ven, som jeg troede var genus, I applied to a friend, since deceased, whom I believed to 
velkjendt i den lappiske gudelære. Baade jumala, ukko og flere | be well versed in Lapp mythology. He gave me Gjumala", "ukko", 
navne blev mig opgivet. Jeg vaklede mellem de to nævnte, and several other names. I hesitated between the two men- 
men valgte det første for velklangens skyldi fuldstændig uviden- tioned, but finally chose the first as the more euphonious, in com- 
hed om at jeg gjorde mig skyldig i en blasfemi. I den gamle plete ignorance of the fact that in so doing I was guilty of blas- 
finske mythologi var ,Jumala* himmelguden, men blev senere | phemy. *Jumala', in the old Finnish mythology, was the god of 
afløst af ,Ukko*, tordenguden. Efter kristendommens indførelse | heaven, subsequently the god of thunder, "Ukko", replaced him. 
blev ,Jumala* betegnelsen for de kristnes gud. Dette var jeg Aiter the introduction of Christianity *Jumala' became the de- 
desværre ubekjendt med, da det lappiske og finske sprog er mig signation of the god of the'Christians. Of this I was unhappily 
fremmed. Jeg er min ven dr. Å. M. Norman taknemmelig, at ignorant, as the Lappish and Finnish languages are unknown to 
han har rettet min ubehagelige feil. me. I am grateful to my friend, Dr. A. M. Norman, for correcting 


Friele. | my unfortunate mistake. Friele. 
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Ukko ossiani, Friele. 


Neptunea ossiami, Friele, Jahrb. Deutsch Mal. Gesellseh., vol. 6, 1879, p. 279. 


Jumala — Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 7, PI. 1, fig. 1—6, PI. 4, fig. 1—3. 
Ukko — - Norman, Ann. Mag. Nat. Hist., ser. 6, vol. 12, 1893, p. 353. 
Findested. Stationerne 124, 164, 237 (fragmenter) Locality. Stations 124, 164, 237 (fragments), and 


og 362. Dybde 380—459 fv. 
Verrill anfører den fra Nordamerikas østkyst, 180 fv. 


3862. Depth 380—459 fathoms. 
Verrill states its occurrence on the east coast of 


North America, in 180 fathoms. 





Volutopsis norvegica, Chemnitz. 


Strombus morvegicus, Chemnitz, Conch. Cab., vol. 10, 1788, fig. 1497—1498. 
Volutopsis norvegica, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 268, PI. 15, fig. 1, PI. X, fig. 17, Pl. XVILI, fig. 54. 


Findested. 
146 fv. 

Denne art, der hos os ikke er funden søndenfor Lo- 
Den er kjendt fra de 
Britiske øer, Island, Jan Mayen, Spitsbergen, Murman- 
kysten, Okotske hav, nordlige Pacific, Nordamerikas øst- 
kyst og Grønland. 
223 fv. Fossil er den funden i Norwich crag samt ved 
Uddevalla. 


Station 323, 223 fv. og station 333, 


foten synes at være cireumpolar. 


Den bathymetriske udbredelse er 12— 


Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 8. 


Locality. Stations 323 (223 fathoms), and 333 (146 
fathoms). 

This species, which is not found in Norway south of 
Distribution — British 
Isles, Iceland, Jan Mayen, Spitsbergen, Murman Coast, 
Sea of Okhotsk, N. Pacific, east coast of N. America, and 
Greenland.  Bathymetrical distribution 12—223 fathoms. 
Fossil in the Norwich crag, and at Uddevalla. 


Lofoten, seems to be circumpolar. 


Pyrolofusus deformis, Reeve. 
Fusus deformis, Reeve, Conch. Icon., vol. 4, 1847, PI. 12, fig. 45a, b. 


Pyrolofusus 


Findested. 
plarer. 

Pyrolofusus deformis er kjendt fra Spitsbergen, No- 
Den 


Station 366, 61 fv., to levende exem- 


vaja Semlja, Vegas vinterkvarter og Beringshavet. 
bathymetriske udbredelse er 10—61 fy. 


| 
| 


| 
I 
| 


(Pyrolofusus) deformis, Mørch, Cat. Moll. Spitzb., 1869, p. 16. 
Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 8, PI. 1, fig. 8, Pl. 4, fig. 11—13. 


Locality. Station 366 (61 fathoms; two living spe- 
cimens). 

P. deformis has been found in Spitsbergen, Novaja 
Semlja, the winter quarters of the *Vega', and the Bering 


Sea. Batbymetrical distribution 10—61 fathoms. 





Neptunea despecta, Linné. 


Murex 


despectus, Linne, Syst. Nat., ed. 12, 1767, p. 1222. 


Neptunea despecta, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 267, PI. 14, fig. 4, PI. X, fig. 18, Pl. XVIII, fig. 52, 


Forma typica. 
Findested. Stationerne 10, 255, 261, 312, 523, 326, 
357, Bodø, 10 fv., og Tromsø, 20 fv. Dybde 10—658 fy. 


Var. fasciata, Friele. 


Findested. Station 286, 447 fv. 


Var. fornicata, Fabrieius. 


Findested. Reykjavik, 10—20 fv. 


Var. borealis, Philippi. 


Findested. Station 366, 61 fv. og station 373, 30 fy. 


Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 9, PI. 1, fig 7, PI. 4, fig. 





8—10. 
Forma typica. 
Locality. Stations 10, 255, 261, 312, 323, 326, and 


357, Bodø (10 fathoms) and Tromsø (20 fathoms). 
10—658 fathoms. 


Depth 


Var. fasciata, Friele. 


Locality. Station 286 (447 fathoms). 
Var. fornicata, Fabricius. 
Locality. Reykjavik (10—20 fathoms). 
Var. borealis, Philippi. 
Locality. Stations 366 (61 fathoms) and 373 (30 


fathoms). 


Ved den norske kyst gaar denne art mod syd til Kinn, 
desuden er den tagen i Christianiafjorden.  Neptunea de- 
specta er forøvrigt eireumpolar, den er kjendt fra de Bri- 
tiske øer, Færøerne, Island, Jan Mayen, Spitsbergen, Frants 
Josefs land, Murmankysten, Hvidehavet, Barentshavet, 
Novaja Semlja, Sibiriens ishavskyster, Beringshavet, Japan, 
Grønland og Nordamerikas østkyst. 
har taget den udenfor Setubal. Den bathymetriske ud- 
bredelse er 10—658 fv. — Fossil er den funden i Skandi- 
navien, Murmavkysten, Spitsbergen og Canada. 


Challengerexpeditionen 
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Off the coast of Norway this species extends as far 
south as Kinn, and is also found in the Christiania Fjord. 
N. despecta cireumpolar, with distribution Bri- 
tish Isles, Faroe Isles, Iceland, Jan Mayen, Spitsbergen, 
Franz Josef Land, Murman Coast, White Sea, Barents 
Sea, Novaja Semlja, Arctic shores of Siberia, Bering Sea, 
Japan, Greenland, and east coast of North America. The 
*Challenger” found it off Setubal. Bathymetrical distribu- 
tion 10—658 fathoms. Fossil in Scandinavia, on the Mur- 
man Coast, in Spitsbergen, and in Canada. 


IS 


Neptunea, Sipho, islandica, Chemnitz. 


Fusus islandicus, Chemnitz, Syst. Conch. Cab., vol. 4, 


G. O. Sars, Moll. Reg. 


Sipho 


Neptunea, Sipho, islaudica, Friele, Nordhavs Exp. Moll., vol. 1. 


Findested. NStationerne 10, 25, 124, 192, 237, YG1, 
286, 312, 323 og 326. Dybde 90—658 fv. 
Neptunea islandica er udbredt fra Spitsbergen, Novaja 





Semlja og Murmankysten til vest af Maroco og fra Grøn- 
land til S. Carolina. Endvidere er den kjendt fra Sibi- 
riens ishavskyster og Beringshavet. 

er den ikke funden søndenfor Bergen. 
udbredelse er 20—1650 fv. 
Murmankysten og 1 Nibirien. 


Ved den norske kyst 
Den bathymetriske 
Fossil er den funden paa 


1780, p. 159, fig. 1312 & 1313. 
Arct. Norv.;-1878,-p: 270 APP bhg Ref 


19, Pl. XVI, fig. 55. 
1882, p. 10, PI. 1, fig. 9—12, PI. 6, fig. 1 & 2. 


Locality. Stations 10, 25, 124, 192, 2387, 261, 286, 
312, 3823, and 326. Depth $0—658 fathoms. 

N. islandica is distributed from Spitsbergen, Novaja 
Semlja, and the Murman OCoast, to the west of Morocco, 
and from Greenland to S. Carolina. It has also been 
found on the Arctic shores of Siberia, and in the Bering Sea. 
It is not found on the Norwegian coast south of Bergen. 
Bathymetrical distribution 20—1650 fathoms. Fossil on 
the Murman Coast and in Siberia. 


Neptunea, Sipho, turgidula, Jeffreys, m. s., Friele. 


Fusus turgidulus, Jeffreys, m. s., Friele, Nyt Mae. f. Naturvidensk., vol. 23, 1877, p. 8. 
g 9 ) b , p J re p p) l 


Neptunea, Sipho, twrgidula, Friele, Nordhavs Exp. Moll, 


Findested. Stationerne 18, 33, 87, 192, 286 og 323. 
Dybde 223—649 fy. 

Denne art blev først paavist i 1869 af Porcupine- 
expeditionen i Færøkanalen, 155—345 fv. har 
Travailleurexpeditionen taget den nord for Spanien, 325 
—1720 fv. 


Senere 


vol. 1, 1882, p. 11, Pl. 1, fig. 18--18, PI. 4, fig. 14—18. 


Loeality. Stations 18, 33, 87, 
Depth 225—649 fathoms). 

This species was first discovered in 1869, by the 
*Porcupine” in the Faroe Channel (155—345 fathoms). 
The *Travailleur' found it afterwards north of Spain (323 
— 720 fathoms). 


192, 286, and 323. 


Neptunea, Sipho, gracilis, da Costa. 


Buccinum gracilis, dr Costa, Brit. Conch., 1775, p. 124, PI. 6, fig. 5. 
Sipho glaber, Verkriizen, Jahrb. Deutsch Mal. Gesellsch, vol. 3, 1876, p. 174. 


G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 271, PI. 15, fig. 7, Pl. X, 


fig. 20 & 21. 


Neptunea, Sipho, gracilis, Friele, Nordhavs Exp. Moll, vol. 1, 1882, p. 1, fig. 19. 


Findested. Stationerne 9, 23, 255, 261 og Bodø, 
20 fr. Dybde 20—341 fy. 


Denne art mangler ved vor sydkyst, den typiske gra- 
cilis optræder kun ved vestkysten, formen glaber derimod 


Loeality. Stations 9, 23, 255, and 261, and Bodø 
(20 fathoms). Depth 20—341 fathoms. 
This species is absent from the south coast of Nor- 


way. The typical gracilis appears on the west coast 


ogsaa i Lofoten og Finmarken. Neptunea gracilis er en 
østatlantisk art, som er udbredt fra Murmankysten og Is- 
land til Middelhavet og Marocos vestkyst. Den batby- 
metriske udbredelse er 20—718 fv. Fossil er den funden 


i Norge. 


only, whereas the form glaber is also found in Lofoten 
and Finmark. N. gracilis is an east Atlantic species, dis- 
tributed from the Murman Coast and Iceland to the Me- 
diterranean and the west coast of Morocco. Bathymetrical 
distribution 20—718 fathoms. Fossil in Norway. 


Neptunea, Sipho, hanseni, Friele. 
Neptunea, Sipho, hanseni, Friele, Jahrb. Deutsch Mal. Gesell., vol. 6, 1879, p. 281. 


Findested. Station 574, Advent Bay, 60 fv. 
dødt, men vel vedligeholdt exemplar. 


et 


| 


Friele, Nordhavs Exp. Moll.. vol. 1, 1882, p. 13, PI. 1, fig. 20. 


Loeality. Station 374, Advent Bay (60 fathoms; a 
dead, but well-preserved specimen). 


Neptunea. Sipho, virgata, Friele. 


Neptunea, Sipho, virgata, Friele 


Friele, Nordhavs Exp. Moll. 


Findested. Station 124, 350 fv. og station 326, 
123 fv. 
Under navnet buccinum brucei beskriver og afbilder 


Melvill og Standen en 41 mm. lang mollusk fra Giinther- 
sund, Frants dJosefsland!), der sikkerlig er identisk med 
denne art. At dømme efter tegningen synes den kun at 
afvige fra neptunea virgata ved mere kraftige længderibber, 
Collin er tilbøilig til at ville føre hid den af Pfeffer be- 
skrevne siplio geministriatus fra Karahavet. Desværre har 
Pfeffers afhandling ikke været os tilgjængelig, saa vi tør 
ikke udtale os herom. 

Neptunea virgata blev tagen af Dijmphnaexpeditionen 
i Karahavet paa 29 favnes dyb. 


, Jabrb. Deutsh Mal. Gesell., vol. 6, 1879, p. 281. 
vol. 


1, 1882, p. 13, PI. 1, fig. 21—25, PI. 4, fig. 3 & 4. 


Locality. Stations 124 (350 fathoms) and 326 (123 
fathoms). 

Under the name Buceinum brucei, Melvill & Standen 
deseribe and figure a shell, 41 mm. long, from Giinther 
Sound, Franz Josef Land)), which is certainly identical with 
this species. 
from N. virgata only in the more powerful longitudinal 
ribs. Collin is inelined to place here the Sipho gemini- 
striatus from the Kara Sea, described by Pfeffer. We 
have unfortunately not had access to Pfeffer's paper, so 
we will not venture to express an opinion on the matter. 

N. virgata was taken by the Dijmphna Expedition 
in the Kara Sea in 29 fathoms. 


Judging from the drawing, it seems to differ 





Neptunea, Sipho, curta. Jetfreys. 


Fusus curtus, Jeftreys, Brit. Conch., vol. 4, 1867, p. 336. 


Neptunea, Sipho, curta, Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 14, PI. 1, fig. 26, PI. 2, fig. 1—11, PI. 4, fig. 5—10. 


Findested. Ntationerne 33, 124, 137, 267, 270, 312, 
323, 326, 363, 370 og 374. Dybde 60—558 fv. 

Foruden fra Spitsbergen er neptunea curta kjendt fra 
Frants Josefsland, Karahavet, Sibiriens ishavskyster, det 
nordvestlige Atlanterhav, Nordamerikas østkyst og Grøn- 
land. Den bathymetriske udbredelse er 15—658 fv. Fossil 
er den funden i England, Sydsverige og Murmankysten. 
I Posselts udtalelser, at det af Friele valgte navn, cwrta, 


1) Mem. & Proe. Manchester Lit. & Philos. 


1899, p. 9. 


Soe., vol. 44, no. 4, 








Locality. Stations 33, 124, 1387, 267, 270, 312, 823, 
326, 363, 370, and 374. Depth 60—658 fathoms. 

Distribution — Spitsbergen, Franz Josef Land, Kara 
Sea, Arctic shores of Siberia, north-western Atlantic, east 
coast of North America, and Greenland. Bathymetrical 
distribution 15—658 fathoms. Fossil in England, in the 
south of Sweden, and on the Murman Coast. We do not 
altogether disagree with Posselt in thinking that the name 


1" Mem, & Proc. Manchester Lit. & Philos. Soc. 
No. 4, 1899, p. 9. 


Vol. XLIV, 
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Jeffreys kan være noget vilkaarlig, skal vi ikke være saa 
uenig. Det er imidlertid valgt fordi, hermed haabedes at 
bringe mindst mulig forvirring i denne høist varierende art 
med det uendelig antal navne. 


curta, dJeftreys, chosen by Friele may be somewhat arbit- 
rary. 


little confusion as possible in this extremely varied species 


It was chosen, however, in the hope of making as 


with its endless number of names. 


Neptunea, Sipho, krøyeri, Møller. 


Fusus krøyert, Møller, Ind. Moll. Grønl., 1842, p. 15, 


Neptunea, Sipho, krøyeri, Friele, Nordhavs Exp. Moll, 


Findested. Norskøerne (paa stranden), station 366. 
Magdalena Bay, 60 fy. (i store mængder) og station 374, 
Advent Bay, 61 fv. 

Neptunea krøyeri: er kjendt fra Grønland, Labrador, 
St. Lawrencebugten, New Foundlandsbanken, Spitsbergen, 
Karahavet og Sibiriens ishavskyster. 
DED iv. 


Den bathymetriske 


udbredelse er Fossil er den funden i Canada, 


Spitsbergen og ved Jenissej. 


15: 





vol. 1, 1882, p. 16, PI. 2, fig. 12—15, PÅ 4, fig. 11 


Locality. Norwegian Islands (on the beach), Station 
366, Magdalena Bay (60 fathoms; in great quantities), and 
Station 374, Advent Bay (61 fathoms). 

Distribution — Greenland, Labiador, Gulf of St. 
Lawrence, Newfoundland bank, Spitsbergen, Kara Sea, and 
Arctic shores of Siberia. Batbymetrical distribution 5—75 
fathoms. Fossil and the 
VYenisei. 


in Canada, Spitsbergen, by 


Neptunea, Sipho, latericea, Møller. 


Fusus latericeus, Møller, Ind. Moll. Grønl., 1842, p. 15. 


Siplo G. O. Sars, Moll. Reg. Arcet. Norv., 


Neptunea, Sipho, latericea, Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 17, Pl. 2, fig. 16 & 


Findested. Stationerne 192, 326. 338, 357 og Ham- 
merfest. Dybde 20—649 fv. Variteten lævior, Mørch, 


foreligger fra station 192 og station 338. 

Ved den norske kyst er denne art kun kjendt fra 
Tromsø og Finmarken. Forøvrigt er den kjendt fra Mur- 
mankysten, Hvidehavet, Spitsbergen, St. Lawrencebugten 
og Grønland. 
Fossil er den funden 1 Sverige. 


Den bathymetriske udbredelse er 5—649 fr, 


1878, p. 276, PI. 15, fig. 8, PI. X, fig. 24. 
17, PI. 6, fig. 16. 


| Locality. Stations 192, 526, 333, and 357, and 
| Hammerfest. Depth 20 —649 fathoms. The variety lævior, 


Mørch, was found at Stations 192 and 358. 

This species is found on the Norwegian coast only 
in Tromsø and Finmark. Other places of oceurrence — 
Murman Coast, White Sea, Spitsbergen, Gulf of St. Law- 
rence, and Greenland.  Bathymetrical distribution 5—649 
fathoms. Fossil in Sweden. 





Neptunea, Siphonorbis, ebur, Mørch. 


Fusus, Siphonorbis, ebur, Mørch, Jour. de Conch., vol. 17, 1869, p. 398. 
Trophon sarsii, Jeffreys, S. Wood, Suppl. to the Crag Moll, 1872, p. 25, PI. 1, fig. 9. 


Siphio 


Findested. 
90—223 fv. 

Neptunea ebur er ved den norske kyst udbredt fra 
Jæderen til Vadsø. Endvidere er den kjendt fra Murman- 
kysten, Shetlandsøerne, Nordamerikas østkyst og Grønland. 
Den bathymetriske udbredelse er 90—2033. Fossil er den 
funden i den engelske erag. 


Stationerne 25, 261, 290 og 323. 


Dybde 


G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 275, PI. 15, fig. 2. 
Neptunea, Siphonorbis, ebur, Friele, Nordhavs Exp. Moll. vol. 1, 1882, p. 18, PI. 2, 


x. 20—23, PI. 5, fig. 1—3. 


Locality. Stations 25, 261, 290, and 3238.  Depth 
90—223 fathoms. , 

Neptunea ebur is distributed along the Norwegian 
coast from Jæderen to Vadsø. Other places of occurrence 
— Murman (Coast, Shetland Isles, east coast of North 
America, and Greenland. Bathymetrical distribution 90— 


2033 fathoms. Fossil m the English cerag. 





Den norske Nordhavsexpedition: H. Friele & J. Å. Grieg. 
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Neptunea, Siphonorbis, fusiformis, Broderip. 


Buccinum fusiforme, Broderip, Zool. Journ, vol. 5, 1829, p. 45, PI. 3, fig. 3. 

Fusus fenestratus, Turton, Ann. Mag. Nat. Hist., vol. 7, 1832, p. 351. 

Sipho fusiformis, G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 277, PI. 14, fig. 1, PI. 4, fig. 25. 
Neptunea, Siphonorbis fusiformis, Friele, Nordbavs Exp. Moll., vol. 1, 1882, p. 19. 


Findested. 
107—191 fv. 

Station 290 1729 27' N. Br., 209 51' Ø. Lg.) er nord- 
grænsen for denne art. Mod syd gaar den til Marocos 
vestkyst, desuden har ,jValorous*expeditionen taget den i 
Davisstrædet. Ved den norske kyst er den funden fra 
Hardangerfjorden til Lofoten. Den bathymetriske udbre- 
510 tv. 


Stationerne 79, 195 og 290. Dybde 


delse er 30 





Locality. NStations 79, 195, and 290. Depth 167 — 
191 fathoms. 

Station 290 (729 27' N. Lat.. 209 51' E. Long.) is 
the northern limit of this species, and it extends south- 
wards to the west coast of Morocco. It was also found 
by the *Valorous' in Davis Strait. It is found off the 
Norwegian coast from the Hardanger Fjord to Lofoten. 
Bathymetrical distribution 30—510 fathoms. 


Neptunea, Siphonorbis, dalli, Friele. 
Neptiumea, Siphonorbis, dalli, Friele, Nordhavs Exp. Moll., vol. 1. 1882, p. 19, PI. 2, fig. 18 & 19. 


FYindested. Station 290, 191 fv. og station 323, 223 
fyr. Samtlige (fire) exemplarer var døde. 

Professor Sars har fundet et dødt exemplar i Var- 
angerfjorden. .;Poreupine*expeditionen har faaet den i den 
kolde area i Færøkanalen (station 64, 640 fv.). Den øst- 
grønlandske expedition har taget et ungt dødt exemplar 1 
Hekla havn og 4 døde exemplarer udenfor kysten, 127 fv. 


Locality. Stations 290 (191 fathoms) and 323 (223 
fathoms). 
Prof. Sars found a dead specimen in the Varanger 
Fjord, and the *Porcupine" found it in the cold area in 
the Faroe Channel (Station 64; 640 fathoms). The East 
Greenland Expedition found a young, dead specimen in 


All the specimens, four in number, were dead. 


Hecla harbour, and 4 dead specimens off the coast (127 
fathoms). 


Neptunea, Siphonorbis, turrita, M. Sxs. 


Tritomium turritum, M. Sars, Christiania Vidensk. Selsk. Forhandl., 1858, p. 39. 
Sipho tortuosus, &. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 272, PI. 15, fig. 4 & 5, PI. 95, fig. 11, Pl. X, fig. 22. 
4 


Neptunea, Siphonorbis, turrita, Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 20, PI. 2, fig. 24—27, PI. 5, fig. 


Findested. Stationerne 18, 124, 147, 164, 192, 260, 
261, 273, 323 og 368. Dybde 127—649 fy. 

Neptunea turrita forekommer langs den norske kyst 
fra Bergen til Vadsø. Herzenstein anfører den fra Mur- 
mankysten og Nibiriens ishavskyster, Dall har den fra Alaska. 
Ligeledes er den taget ved Grønland. Den bathymetriske 
udbredelse er 30—649 fy. 

Fusus, sipho, turrttus, Aurivillius') er antagelig en 
fra denne forskjellig art. Da vi imidlertid ikke har havt 
anledning at se originalexemplaret, ei heller en tegning af 
det, tør vi ikke have nogen mening om dens berettigelse 
som god art. 


1) Vega Exp. Vet. Takt., vol. 4, 1885, p. 365. 


Locality. Stations 18, 124, 147, 164, 192, 260, 261, 
273, 323, and 363. Deptb 127—649 fathoms. 

Neptunea turritt oceurs off the Norwegian coast 
Herzenstein records it from the 
Murman Coast and the Arctic shores of Siberia, and Dall 
Bathy- 


from Bergen to Vadsø. 


from Alaska. Further oceurrence — Greenland. 
metrical distribution 30—649 fathoms. 

Fusus, Sipho, turritus, Aurivillius(*), is probably a 
different species; but as we have had no opportunity of 
seeing the original specimen, or a drawing of it, we 
do not venture to express an opinion with regard to its 
right to be called an independent species. 


1) Vega Exp. Vet. Takt. Vol. IV, 1885, p. 365. 


Neptunea, Siphonorbis, lachesis, Mørch. 


Fusus, Siphonorbis, lachesis, Møreh, Journ. de Conch., vol. 17, Ul 
G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 274, PI. 15, fig. 6, PI. X, fig. 24. 
Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 2 


Siplio -- 
Neptunea, — == 
Forma typica. 

Findested. Stationerne 18, 124, 137, 164, 192, 323, 
326 og 338. Dybde 123—649 fy. 


Var. bicarinata, Friele. 
Findested. Station 512, 658 fv. 
M. Sars har fundet denne art ved Vadsø, , Dijmphna*- 
expeditionen i Karahavet, 81 fv. 
fra Grønland, 80 fv. 


Endvidere er den kjendt 


1869, p. 39 


1 Pl2Nte 28 SSRS EO. 
Forma typica. 
Locality. Stations 18, 124, 137, 164, 192, 323, 326, 


and 538. Depth 123—649 fathoms. 


Var. bicarinata, Friele. 
Locality. Station 312 (658 fathoms). 
M. Sars found this species at Vadsø, and the Dijmphna 
Expedition in tbe Kara Sea (81 fathoms). It is further 
known from Greenland (80 fathoms). 


Neptunea, Siphonorbis, undulata, Friele. 


Neptunea, Siphonorbis, undulata, Friele, Nordhavs Exp. Moll, vol. 1, 1882, p. 22. PI. 2, fig. 83 





Sjo) ell By ine, tok 


Sipho (Tritonofusus?) costiferus, Posselt, Medd. om Grønland, vol. 23, 1898, p. 183, PI. 1, fig. 6. 


Findested. Station 290, 190 fv., et yngre exemplar 
og et friskt fragment af et ældre. 

Ved at sammenligne Posselts beskrivelse og fortrin- 
lige tegning af søpho costiferus med neptunea undulata, 
føler vi os overbevist om, at disse to arter er identiske. 
Posselts exemplar stammer fra Julianehaab, Vestgrønland, 
170 fy: 


Locality. Ntation 290 (190 fathoms: a young spe- 
cimen, and a fresh fragment of an older one). 

On comparing Posselt's deseription and excellent draw- 
ing of Siplio costiferus with Neptunea undulata, we are 
convinced that the two species are identical. Posselt's 
specimen came from dJulianehaab, West Greenland (170 
fathoms). 


Neptunea. Siphonorbis, danielsseni. Friele. 


Neptunea, 
-- Siphonorbis, — 


Sipho, 


Findested. Stationerne 51 (fragmenter), 295, 305 
og 353. Dybde 1110—13533 fv. 


danielsseni, Friele, Jahrb. Deutsch. Mal. Gesell., vol. 6, 1879, p. 282. 
Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 23, PÅ. 3, fig. 1—6, PI. 5, fig. 9—11. 


Locality. Stations 51 (fragments), 295, 308, and 353" 
Depth 1110—13535 fathoms. 





Neptunea, Mohnia, mohni, Friele. 


Fusus mohni, Friele, Nyt Mag. for Naturvidensk., vol. 23, 1877, p. 6. 


Neptunea, Mohmia, mohni, Friele, Jahrb. Deutsch. Mal. Gesell., vol. 6, 1879. p. 
Friele, Nordhavs Exp. Moll., vol. 1, 


Findested. Stationerne 51, 54, 205, 251, 283, 295, 
3805, 312 og 553. Dybde 601—1333 fv. 

Ogsaa ,Porcupine*expeditionen har faaet denne art 
paa de større havdyb i det nordlige Atlanterhav. 


283. 

1882, p. 24, PI. 3, fig. 7—11, Pl. 5, fig. 14 & 15. 
Locality. Stations 51, 54, 205, 251, 283, 295, 303, 

312, and 353. Depth 601—1333 fathoms. 


The *Porcupine' also found this species at great depths 
in the North Atlantic. 





Troschelia berniciensis, King 


Fusus bermiciensis, King, Ann. Mag. Nat. Hist., vol. 18, 1846, p. 246. 
Boreofusus — G. O. Sars, Mol. Reg. Arct. Norv., 1878, p. 278, PI. 14, fig. 2, PI. X, fig. 26, Pl. XVIII, fig. 56. 
Troschelia — Friele, Nordhavs Exp. Moll., vol. 1, 1882, p. 25. 

Findested. Stationerne 9, 10, 23, 79 og 255. Dybde | Locality. Stations 9, 10, 23, 79, and 255. —Depth 


S0—341 fv. Var. inflata forekom paa station 10, var. 
elegans paa station 23. 

Troschelia bermiciensis er udbredt fra Hasvig, Vest- 
finmarken til Cap Vert, Azorerne og Canariske øer. , Va- 
lorous*expeditionen har taget den mellem Europa og Grøn- 
land. Derimod er den endnu ikke iagttaget ved Amerikas 


kyster. Den bathymetriske udbredelse er 50—1020 fv. 


S0—341 fathoms. Var. inflata was found at Station 10, 
var elegans at Station 23. 

T. berniciensis is distributed from Hasvig m W. Fin- 
mark, to Cape Verd, the Azores and the Canary Isles. 
The *Valorous” found it between Europe and Greenland. 
On the other hand, it has not yet been observed on the 


coast of America. Bathymetrical distribution 50—1020 
fathoms. 


: Acera bullata, 0. F. Miller. 
Akera bullata, O. F. Miiller, Prod. Fau. Dan., 1776, p. 242. 


Acera — Jeffreys, Brit. Conch., vol. 4, 1867, p. 430, PI. 8, fig. 3. 
— — G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 281, PI. 26, fig. 1, Pl. XII, fig. 17. 
Findested. Alten, 10 fv. Locality. Alten (10 fathoms). 


Acera bullata er udbredt fra Øxfjord, Vestfinmarken 
til Middelhavet og Madeira. Den bathymetriske udbredelse 
er 2—50 fy. 


Å. bullata is distributed from Øxfjord, W. Finmark, 
to the Mediterranean and Madeira. Bathymetrical distri- 
bution 2—50 fathoms. 


Gylichna alba, Brown. 
Volvaria alba, Brown, Il. Conch., 1827, p. 3, PÅ, 19, fig. 43 & 44. 


Qylichna — Jeffreys, Brit. Conch., vol. 4, 
— — (G. 0. Sars, Moll. Reg. Aret. 
Findested. Stationerne 40, 79, 124, 173 b, 240, 


2530 2601 2615 02625 267 270) 273, 290) 295; (823, 326; 
358, Husø 40—60 fv., Rognan, Salten, 20 fv., Tromsø, 
10—20 fy. Hammerfest, 20 fv., Beeren KEiland, 18 fv., 
Norskøerne, 10—30 fv., Magdalena Bay, 30—60 fv., Ad- 
vent Bay, 20—30 fv. Dybde 10—1181 fv. —Varieteten 
corticata var hyppig ved Spitsbergen. 


Qylichna alba er en eircumpolar art, som er udbredt 
fra Spitsbergen, Frants Josefsland, Novaja Semlja til Azo- 
rerne og fra Grønland til Pernambuco, Brasilien. End- 
videre forekommer den ved Sibiriens ishavskyster, Berings- 
havet, Aleuterne, nordvestlige America indtil Californien 
og Japan. Den bathymetriske udhredelse er 1—1366 fv. 
Fossil er den funden i Norge, England, Italien, Murman- 
kysten, Spitsbergen, Nordamerika og Kane Valley. 


1867, p. 417, 
Norv., 1878, p. 


vold bap 225 PO SN SNG: 
lap fell, DRAG mme, 84 


Loeality. Stations 40, 79, 124, 173 b, 240, 253, 
260, 261, 262, 267, 270; 273, 290, 295.0323,(326, "and 
358, Husø (40—60 fathoms), Rognan, Salten (20 fathoms), 
Tromsø (10—20 fathoms), Hammerfest (20 fathoms), Bear 
Island (18 fathoms), the Norwegian Islands (10—30 fath- 
oms), Magdalena Bay (30—60 fathoms), and Advent Bay 
(20—30 fathoms). Depth 10 —1181 fathoms. The variety 
corticata occurred frequently in Spitsbergen. 

C. alba is å cireumpolar species, distributed from 
Spitsbergen, Franz Josef Land, and Novaja Semlja, to the 
Azores, and from Greenland to Pernambuco. Other places 
of oceurrenee — Arctic shores of Siberia, Bering Sea, 
Aleutian Isles, north-west America down to (California, 
and Japan. Bathymetrical distribution 1—1366 fathoms. 
Fossil in Norway, England, Italy, on the Murman Coast, 
in Spitsbergen, N. America, and the Kane Valley. 


Pl Ssla, 
283, PI. 17, fig. 
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Gylichna discus, Watson. 


Cylichna discus, Watson, Journ, Linn. Soce. London, vol. 17, 1883, p. 319. 


Findested. Stationerne 18, 31, 51, 87, 192, 200, 
240 og 295. Dybde 412—1163 fv. 

Paa de største havdyb forekom cylichna discus ret 
hyppig. 
Culebra Island, Vestindien, 390 fr., og efter meddelelse 
fra Jeffreys, der i sin tid havde exemplarer fra den norske 


Den er af ,Challenger*expeditionen taget ved 


expedition til sammenligning, fandtes den af ,Porcu- 
pine*expeditionen udenfor den spanske og portugisiske kyst, 
304—994 fv. 

De fleste exemplarer fra de større dyb havde spiret 
noget eroderet, saaat flere vindinger var synlige. Hos ube- 





skadigede exemplarer saaes derimod blot en fordybning. 
Fra cylichna alba afviger denne art blot ved sin forholds- 
vis slankere mere cylindriske form. Dog maa bemærkes 
at exemplarerne fra de mindre dyb saasom station 18, 31 
og 87 nærmede sig stærkt til cylichna alba. 


Watson, Rep. Sci. Res. Challenger Exp. Zool., vol. 15, 1886, p 664, PI. 49, fig. 19. 


Locality. Stations 18, 31, 51, 87, 192, 200, 240, 
and 295. Depth 412—1163 fathoms. 

C. diseus occurred frequently at great depths. It 
was found by the *Challenger' near Culebra I. in the West 
Indies (390 fathoms); and according to Jeffreys, who had 
had specimens from the Norw. Exped. for comparison, it 
was found by the *Porcupine” off the Spanish and Portu- 
guese coast (304—994 fathoms). 


The spire in most of the specimens from the greatest 
depths was somewhat eroded, so that several whorls were 
In uninjured specimens, on the other hand, only 
This species differs from 


visible. 
a depression was to be seen. 
C. alba in its comparatively slenderer, and more cylindrical 
form. It must be remarked, however, that the specimens 
from smaller depths, "such as at Stations 18, 31, and 87, 
bore a strong resemblance to OC. alba. 


Cylichna inscuipta, Totten. 
Bulla insculpta, Totten, Sillimans Jour. of Sci., vol. 28, 1835, p. 350, fig. 4. 
Gould, Rep. Invert. Mass., 1841, p. 162, fig. 92. 
Cylichna reinhardtt, Mørch, Rink, Dan. Greenland, 1877, p. 436. 
— solitaria, Friele, Nyt Mag. for Naturvidensk., vol. 24, 1878, p. 5. 
— reimhardti, Leche, Kgl. Sv. Vet. Akad. Handl., vol. 16, no. 2, 1878, p. 73, Pl. 1, fig. 21. 
— occulta, Friele, Jahrb. Deutsh. Mal, Gesell., vol. 6, 1879, p. 283. 


Findested. Jau Mayen, 10—20 fy., Magdalena Bay, 
40—60 fv. og station 566. 


Locality. Jan Mayen (10—20 fathoms), Magdalena 
Bay (40—60 fathoms), and Station 366. 


Gylichna striata, Brown. 


Bulla striata, Brown, Ill. Conch., 1827, Pl. 38, fig. 41 & 42. 
Qylichna propinqua, M. Sars, Christiania Vidensk. Selsk. Forhandl., 1858, p. 49. 


G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 284, P1. 18, fig. 5, Pl. XI, fig. 5. 


— scalpta, Leche, Kgl. Sv. Vet. Akad. Handl., vol. 16, no. 2, 1878, p. 73, PI. 1, fig. 22. 
— reimhardti, Aurivillius, Vega Exp. Vet. Iakt., vol. 4, 1885, p. 370. 


Findested. Stationerne 223, 224, 260, Tromsø og 
Alten, 20 fr. Dybde 20—127 fv. 

Gylichnaformerne: insculpta, solitarit, occulta, rein- 
hardti og scalpta bør visselig reduceres til to distincte 
arter, cylichna insculpta, Totten, og eylichna striata, Brown. 
Vor opfatning af disse to arter tror vi klart nok vil frem- 
gaa af ovenstaaende synonymilister. 

Til sammenligning med vort materiale fra Nordhavs- 
expeditionen har vi fra Mørch havt cylichna insculpta fra 
Grønland, fra Dall c. solitaria fra N. Carolina, fra Krause 
c. striata fra Beringshavet og fra professor Sars c. pro- 


Locality. Stations 225, 224, and 260, Tromsø, and 
Alten (20 fathoms). Depth 20—127 fathoms. 

The Cylichna forms. insculpta, solitaria, oceulta, rein- 
hardti, and scalpta, ought certainly to be reduced to 2 
distinet species, C. ?nsculpta, Totten, and U. striata, Brown. 
Qur view of these species will, we think, be sufficiently 
intelligible from the above list of synonyms. 

For the purpose of comparison with our specimens 
from the N. Atlantic Expedition, Mørch sent us C. 7n- 
sculpta from Greenland, Dall 0. solitaria from N. Carolina, 
Krause OC. striata from the Bering Sea, and Prof. Sars 


pingua (typeexemplarer). Fra prof. Leche har vi endvidere 
havt exemplarer af hans cylichna (utriculopsis) densistriata, 
som synes at være en dvergform af c. striata. Muligens 


tør den dog gjøre fordring paa at være en distinkt art. 


Jeffreys!) skjelner mellem c. insculpta, Totten, og 
c. striata, Brown, men vi antager, at han feiler naar han 
anser c. occulta, Mighels og c. scalpta, Reeve for synonym 
med striata. Leche og efter ham Posselt i sin oversigt 
over Grønlands brachiopoder og mollusker opstiller som 
selvstændige arter: c. ?nsculpta, Totten, c. reinhardti, Møller 
og c. scalpta, Reve. 
efter Leches tegning (tab. 1, fig. 22) let at identificere med 
c. striata, Brown, men vi kan ikke rede ud, hvad der 
skulde adskille de to første. Vi tror imidlertid at Leche 
har misforstaaet Reeves scalpta, thi at dømme efter Reeves 
tegning?) er denne ikke identisk med striata, Brown, men 
med ?nsculpta, Totten. 

Auvivillius omtaler fra Vegaexpeditionen ogsaa c. rein- 
hardti, c. insculpta, c. scalpta. Af første 
identisk med vor striata. Hans og vor insculpta synes at 
falde sammen. Den tredie art, scalpta, er det derimod 
ikke muligt at identificere, da den blot nævnes. (Gould og 
Binneys bulla occulta3) er sikkerlig identisk med nseulpta. 
Det samme gjælder disse forfatteres Dulla solitaria. MHid 
hører ligeledes Krauses cylichna striata fra Beringshavet*) og 
hans occulta fra Spitsbergen?). Collin synes at slaa begge 
arter sammen under navnet cylichna sveinhardti); hans 
exemplarer fra Karahavet skal imidlertid ifølge Posselt 
svare ganske til Leches beskrivelse af c. scalpta, de maa 


Hvad den sidste angaar, da er den 


disse er den 


saaledes være identisk med c. striata, Brown. 


Af disse to 
kommer ved den norske kyst, den er dog ikke kjendt søn- 
denfor Tromsø. GC. insculpta optræder alene ved Spits- 
bergen, Nordamerikas nord- og østkyst samt i Berings- 
havet. Begge arter forekommer sammen ved Grønland og 
ved Ruslands og Sibiriens ishavskyster. 


arter er c. sfriata den eneste, der fore- 


Radula hos c. ?nsculpta og ce. striata adskiller sig 


Derimod 


ikke hvad tændernes form angaar fra hinanden. 


er der en paafaldende afvigelse mellem kroens kalkplader 
hos disse to arter. OG. insculpta har gule og temmelig 


tykke kalkplader; hos c. striata er de derimod forholdsvis 
mindre, brune i kjærnen og halvt gjennemsigtige ud mod 
randen. 


1) Ann. Mag. Nat. Hist., ser. 4, vol. 20, 1877, p. 492. Smitt (op. 
eit. p. 140) anser ligeledes cylichna striata, Brown og cylichna 
scalpta, Reeve, for identiske. 

*) Belcher, Last of arctic Voyages, App.,, vol. 2, 1855, p. 392, tab. 
SP ae 2 

%) Rep. Invert. Mass., ed. 2, 1870, p. 223. 

) Arch. f. Naturgesch., vol. 51, 1885, p. 293. 

%). Zool. Jahrb., vol. G, 1899, p. 363. 

) Dijmphnatogtets zool. bot. Udbytte, 1886, p. 470. 
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C. propinqua (type specimens). We have also had from 
Prof. Leche specimens of his OC. (Utriculopsis) densistriata, 
which seems to be a dwarf form of UC. striata. It may 
possibly, however, have the right to be called a distinet 
species. 

Jeffreys!) distinguishes between GC. insculpta, Totten, 
and C. striata, Brown; but we suppose he is mistaken in 
considering C. occulta, Mighels, and UC. scalpta, Reeve, to 
be synonymous with strata. Leche, and after him Posselt 
in his survey of the Brachiopoda and Mollusca of Green- 
land, makes OC. insculpta, Totten, C. reinhardti, Møller, 
and GC. scalpta, Reeve, distinet species. Ås regards the 
last of these, it is easily identified, from Leche's drawing 
(PL. I, fig. 22), with OC. striata, Brown; but we cannot 
find out what there is to separate the first two. We think, 
however, that Leche has misunderstood Reeve's scalpta, for 
judging from Reeve's drawing?), it is not identical with 
striata, Brown, but with /nsculpta, Totten. 

Aurivillius also mentions OC. reinhardti, C. insculpta, 
and C. scalpta from the Vega Bxpedition. The first of 
these is identical with our striata, while his insculpta and 
ours seem to The third species, scalpta, on the 
other hand, it is impossible to identify, as its name only 
is mentioned. Gould and Binnney's Bulla occulta*) is cer- 
tainly identical with OC. insculpta, which may also be said 
of the same authors Bulla solitaria. Krause's UC. striata 
from the Bering Sea*), and his occulta from Spitsbergen?) 
also belong to this species. (Collin seems to inelude the 
two species under the name OC. reinhardtis); but according 
to Posselt. his specimens from the Kara Sea exactly cor- 
respond with Leche's description of C. scalpta, and must 
therefore be identical with C. striata, Brown. 

C. striata is the only one of these two species that 
occurs on the Norwegian coast, and it is not found south 
of Tromsø. GC. insculpta oceurs alone in Spitsbergen, on 
the north and east coast of N. America, and in the Bering 
Sea. Both species occur together in Greenland, and on 
the Arctic shores of Russia and Siberia. 

The radula in OC. insculpta does not differ from that 
in OC. striata as regards the form of the teeth; but on the 
other hand there is a striking difference between the cal- 
careous plates of the gizzard in these two species. In 
C. insculpta they are yellow and rather thick, while in 
C. striata they are comparatively smaller, brown at the 
nucleus, and semi-transparent towards the edges. 


agree. 


1) Ann. Mag. Nat. Hist. ser. IV, vol. XX, 1877, p. 492. Smith 
(1. c., p. 140), also considers UC. striata, Brown, and O. scalpta, 
Reeve, to be identical. 

%) Belcher, Last of Arctic Voyages, App. vol. 2. 1955, p. 392, PI 
XXXII fig. 3. 

3) Rep. Invert. Mass., ed. 2, 1870, p. 223. 

%) Areh. f. Naturgesch., vol. LI, 1885, p. 293. 

% Zool. Jahrb., vol. VI, 1892, p. 363. 

5) Dijmphna Togtets zool. bot. Udbytte. p. 470, 1886. 
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Tornatina nitidula, Lovén. 


Cylichna mitidula, Lovén, Ind. Moll. Scand., 1846, p. 10. 
— — Jeffreys, Brit. Conch., vol. 4, 1867, p. 412, Pl. 93, fig. 2. 
T, 


Utriculus — G.0. Sars, Moll. Reg. Arct. Norv, 1878, p. 286, PÅ 19, 43.18, Pl. 26) f508 PÅ XI f200) 
Findested. Station 255, Vestfjorden, 341 fv. Loeality. Station 255, West Fjord (341 fathoms). 
Denne art er udbredt fra Hammerfest til Middel- This species is distributed from Hammerfest to the 

havet og Madeira. Den bathymetriske udbredelse er 3— Mediterranean and Madeira. —Bathymetrical distribution 


341 fv. 3—341 fathoms. 


Tornatina conula. S. Wood. 
Bulla comulus, S. Wood, Crag Moll., vol, 1, 1848, p. 173, Pl. 21, fig. 2. 
Utrieulus —  G.0. Sars, Moll. Reg. Arct. Norv., 1878, p. 287, Pl. 17, fig. 17. 
Tornatina ovata, Norman, Ann. Mag. Nat. Hist., ser. 6, vol. 6. 1890, p. 64. 


Findested. Station 255, Vestfjorden, 341 fv. Locality. Station 255, West Fjord (341 fathoms). 

Tornatina conula er er udbredt fra Lofoten til Mid- Tornatina comula is distributed from Lofoten to the 
delhavet og Azorerne, endvidere er den funden ved Nord- Mediterranean and the Azores, other places of occurrence 
amerikas østkyst, Floridastrædet, Culebra Island, Vest- being the east coast of N. America, the Florida Channel, 
indien og ved Pernambuco, Brasilien. Den bathymetriske Culebra Island in the West Indies, and Pernambuco. Ba- 
udbredelse er 124—1073 fy. Fossil er den funden i Ene- tbymetrical distribution 124—1073 fathoms. Fossil in 
land og Italien. . England and Italy. 


Utriculus pertenuis, Mighels. 


Bulla pertenuis, Mighels, Proc. Boston Soc., vol. 1, 1843, p. 129. 


Utriculus — G. O. Sars, Moll. Reg. Arct. Norv., 1878, Pl. 17, fig. 12 & 20, PLOT, fed 9. 

Findested. Station 267, 148 fv., station 557, 125 fv., Locality. Stations 267 (148 fathoms) and 357 (125 
Tromsø, Hammerfest, 20 fv., Beeren FEiland, 18 fv. og fathoms), Tromsø, Hammerfest (20 fathoms), Bear Island 
Advent Bay, 20—40 fy. (18 fathoms), and Advent Bay (20—40 fathoms). 

Utriculus pertenuis er kjendt fra Grønland, Nord- Distribution — Greenland, east coast of N. America, 
amerikas østkyst, Tromsø, Finmarken, Murmankysten, Spits- | Tromsø, Finmark, Murman (OCoast, Spitsbergen, Novaja 
bergen, Novaja Semlja, Sibiriens ishavskyster, Beringshavet Semlja, Arctic shores of Siberia, Bering Sea and Aleutian 
og Aleuterne. Den bathymetriske udbredelse er 10—148 Isles.  Bathymetrical distribution 10—148 fathoms. Kni- 
fr. Knipowitsch anfører den som fossil fra Murmankysten. powitsch mentions it as a fossil on the Murman Coast. 


Amphisphyra hyalina, Turton. 
Bulla hyalina, Turton, Mag. Nat. Hist., vol. 7, 1884, p. 353. 


Diaphana — * G.0O. Sars, Moll. Reg. Aret. Norv., 1878, p. 289, PI. 18, fig. 1, PI. XI, fig. 10. 

Findested. Station 195, 107 fv. I Locality. Station 195 (107 fathoms). 

Amphisphyra hyaling er er nordatlantisk art som er A. hyalina is åa North Atlantic species that is dis- 
udbredt fra Grønland til Cape Cod og fra Spitsbergen, tributed from Greenland to Cape Cod, and from Spits- 
Frants Josefsland, Hvidehavet og Murmankysten til Mid- bergen, Franz Josef Land, the White Sea and the Mur- 
delhavet, Madeira og Canariske øer. Den bathymetriske man Coast, to the Mediterranean, Madeira, and the Canary 
udbredelse er 1—183 fv. Fossil er den funden i Norge Isles.  Bathymetrical distribution 1—188 fathoms. Fossil 


og Skotland. | in Norway and Scotland. 
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Amphisphyra expansa, Jeffreys. 
Amphisplyra expansa, Jeffreys, Rep. Brit. Assoc., 1864, p. 330. 
Utriculus expansus, Jeffreys, Brit. Coneh., vol. 4, 1867, p. 426, PI. 94, fig. 6. 
Diaphana expansa, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 289, PI. 18, fig. 2, Pl. XI, fig. 11. 


Findested. MHusø, 100 fv. I Locality. Husø (100 fathoms). 

Amphisphyra expansa er udbredt fra Vestfinmarken | Å. expansa is distributed from West Finmark to the 
til Middelhavet. Desuden forekommer den ved Grønland, Mediterranean, and also oceurs in Greenland. —Bathy- 
Den bathymetriske udbredelse er 10—300 fv. Fossil er | metrieal distribution 10—300 fathoms. Fossil in Sieily. 


den funden paa Sicilien. 


Amphisphyra hiemalis, Couthouy. 


Bulla hiemalis, Couthouy, Boston Jour. Nat. Hist., vol. 2, 1839, p. 180. PI. 4, fig. 5. 
Amphisphyra globosa, Lovén, Ind. Moll. Seand., 1846, p. 11. 


Diaphana — & hiemalis, G. O. Sars, Moll. Reg. Arct. Norv.. 1878, p. 290 & 291, PI. 18, fig. 8 & 4, PI. XI, 
suleg, MI 

Findested. Stationerne 194, 192, 195, 237, 240, Loeality. Stations 124, 192, 195, 287, 240, 267, 273, 
267, 273, 323 og 526. Dybde 107—1004 fv. 323, and 326. Depth 107—1004 fathoms. 

Amphisphyra hiemalis er kjendt fra den norske kyst, Distribution — Norwegian coast, Murman Coast, Bo- 
Murmankysten, Bohuslen, Shetlandsøerne, Biskayerbugten, huslin, Shetland Isles, Bay of Biscay, east coast of N. 
Nordamerikas østkyst, Grønland og Beringsstrædet. Den America, Greenland, and Bering Strait. Bathymetrical 
bathymetriske udbredelse er 9—-1004 fv. distribution 9—1004 fathoms. 





Bulla utriculus, Brocchi. 


Bulla utriculus, Brocchi, Conch. foss. Subalp., 1914, p. 633, PIL. 1, fig. 6. 
-— — Jeffreys, Brit. Coneh., vol. 4, 1867, p. 440, PI. 95, fig. 4. 


Findested. Station 101, 223 fv., et ungt exemplar, Locality. Station 101 (223 fathoms; a young spe- 

cimen). 

Bulla utriculus, som forekommer sparsom langs vor B. utriculus, which oceurs in small numbers along 
syd- og vestkyst, er sydlig udbredt til Middelhavet og Car the south and west coasts of Norway, extends southwards 
nariske øer. Den batbymetriske udbredelse er 20—223 fr, to the Mediterranean and the Canary Isles. Bathymetrical 
Fossil er den funden i Belgien, Frankrige, Italien og distribution 20—225 fathoms. Fossil in Belgium, France, 
Wienerbækkenet. ltaly, and the Vienna basin. 


Scaphander lignarius, Linné. 
Bulla lgnaria, Linné, Syst. Nat., ed. 12, 1766, p. 1184. 
Scaphander lgnarius, Jeffreys, Brit. Conch., vol. 4, 1867, p. 443, PI. 8, tlg. 6, Pl. 95, fig. 5. 
— — G. O. Sars, Moll. Reg. Arct. Norv., 1878. p. 292, Pl. 18, fig. 7, Pl. 26, fig. 4, PI. XI, fig. 18. 


Findestea. Husø, 40—60 fv. Locality. Husø (40—60 fathoms). 

Denne art er udbredt fra Lofoten til Middelhavet. This species is distributed from Lofoten to the Me- 
Den bathymetriske udbredelse er 8—333 fv. Fossil er diterranean. Bathymetrical distribution 8—333 fathoms. 
den funden i Sydeuropa, Frankrig, Belgien, Tyskland og Fossil in Southern Europe, France, Belgium, Germany, 


de Britiske øer. and the British Isles. 





Scaphander puncto-striatus. Mighels. 


Bulla puncto-striata, Mighels, Jour. 


3oston Soc. Nat. Hist, vol. 1, 1841, p. 49. 


Scaphander librarius, Lovén, Ind. Moll. Scand., 1846, p. 10. 
— puncto-striatus, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 292, PI. 18. fig. 6, Pl. XI, fig. 14. 
Cryptaxis erebripunctatus, Jeffreys, Proc. Zool. Soc., 1883, p. 398, PI. 44, fig. 10. 


Findested. NStationerne 10, 18, 124, 192, 255, 257, 
260, 261, 290, 312. Husø, 40—100 fr. og Norskøerne, 
10—20 fv. Dybde 10—658 fv. 

Scaphander puncto-striatus er en nordatlantisk dyb- 
havsart, som er udbredt fra Spitsbergen og Murmankysten 
til Middelhavet, Nordafrikas vestkyst, Azorerne og Sargasso= 
havet og fra Grønland til Vestindien og Mexicanske golf. 
Den bathymetriske udbredelse er 20—1536 fv. Fossil er 
den funden paa NSicilien. 

I sit arbeide over ,Triton*expeditionens mollusker 
beskriver Jeffreys fra station 13, 570 fv., en liden gast- 
ropod, cryptaxis erebripunctatus, der skulde star mellem 
cylichna og utriculus. Den er imidlertid kun et ungsta- 
dium af scaphander puncto-striatus. 

A. M. Norman har allerede i ,Rev. o. Br. Moll. 
gjort opmærksom paa, at Jeffreys cryptaxis crebripunctatus 
ligner scaphander puncto-striatus. 


Locality. Stations 10, 18, 124, 192, 255, 257, 260, 
261, 290, and 312. Husø (40—100 fathoms) and the Nor- 
wegian Islands (10—20 fatboms).  Depth 10—658 fathoms. 

S. puncto-striatus is å North Atlantic, deep-sea spe- 
cies, distributed from Spitsbergen and the Murman Coast 
to the Mediterranean, the north-west coast of Africa, the 
Azores, and the Sargasso, and from Greenland to the 
West Indies and the G. of Mexico.  Bathymetrical distri- 
bution 20—1536 fathoms. Fossil in Sicily. 

Jeffreys, in his work on the Molluseca of the "Triton 
Expedition, describes å small gasteropod, Cryptaxis erebri- 
punctatus, from Station 13 (570 fathoms), which was sup- 
posed to come between Cylichna and Utriculus. Its. 
however, only an early stage of Scaphander pumncto-striatus. 

A. M. Norman, in his *Rev. o. Br. Moll., has already 
drawn attention to the likeness between Cryptaxis crebri- 
punctatus and Schaphander puncto-striatus. 


Philine scabra, O. F. Miller. 


Bulla 
Philmer — 


Findested. Bodø og Sognefjord, 100 fv. 

Philime scabra er udbredt fra Vestfinmarken og Is- 
land til Middelhavet og Adriaterhavet. Den bathymetriske 
udbredelse er 10—720 fy. Fossil er den funden i Eng- 
land og Italien. 


scabra, O. F. Miller, Zool. Dan., vol. 2, 1788, p. 41, PI. 71, 
Jeffreys, Brit. Conch., vol. 4, 1867, p, 447, P1. 96. fig. 1. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 294, PI. 18, fig. 13, Pl. XII, fig. 4. 


fig. 11 & 12. 


Locality. Bodø and the Sogne Fjord (100 fathoms). 
P. scabra is distributed from West Finmark and 
Teeland, to the Mediterranean and the Adriatic. Batby- 


metrical distribution 10—720 fathoms. Fossil in England 


and Italy. 





Philine lovéni, Malm. 


Philine lovéni, 


Findested. Husø, 100 fy. 


Denne art er kun kjendt fra den skandinaviske halvøs 


vestkyst, hvor den er udbredt fra Bohuslen til Hammerfest. 
Den bathymetriske udbredelse er 30—120 fv. 


Malm, Götheborgs Vet. Samh. Handl., 1855, p. 45, fig. 24. 
G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 295, Pl. 26, fig. 5, Pl. XII, fig. 5. 


Locality. Husø (100 fathoms). 

This species has only been found on the west coast 
of the Scandinavian peninsula, where it is distributed from 
Bohuslin to Hammerfest. Bathymetrical distribution 30 


—120 fathoms. 





Den norske Nordhavsexpedition: 


H. Friele & J. A. Grieg. 


Mollusca III. 15 
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Philine finmarchica, M. Sars. 


Philine finmarchica, M. Sars, Christiania -Vidensk. Selsk. Forhandl., 1858, p. 49. 
— == G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 296, PI. 18. fig. 19, PI. XII, fig. 1. 


Findested. Stationerne 124, 192, 267, 278, 326, | Locality. Stations 194, 192, 267, 278, 326, 335, 
335, 357. 363, Alten, 30 fv. og Hammerfest, 20 fr. Dybde | 357, and 363, Alten, (30 fatboms) and Hammerfest (20 
20—649 fv. | fathoms).  Depth 20—649 fathoms. 

Philine finmarchica er tidligere funden ved Lofoten, | P. finmarchica has previously been found im Lofoten, 
Tromsø og Finmarken samt ved Murmankysten og Kara- Tromsø, and Finmark, and on the Murman Coast and in 
havet. Den bathymetriske udbredelse er 10—649 fv. the Kara Sea.  Bathymetrical distribution 10—649 fathoms. 





Philine fragilis, G. 0. Sars. 
Philine fragilis, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 296, PI. 18, fig. 11, Pl. XII, fig. 2. 


Findested. Stationerne 270, 323, 338 og 5363. Dybde | Locality. Stations 270, 323, 358, and 363. Depth 
186—259 fv. 136—259 fathoms. 

Vi har vel her opført philine fragilis som en selv- We have entered P. fragilis here as an independent 
stændig art, den staar dog saa nær pliline finmarchia, at species, but it is so near to P. finmarchica that it cau 
den neppe kan opretholdes, den bør snarere henføres som | seareely be maintained, and ought rather to be classed as 
en varietet af denne. Den er tidligere kun kjendt fra | a variety of the latter. It has been found previously only 
Vadsø, 100—120 fv. at Vadsø (100—120 fathoms). 


Philine ossian-sarsi, Friele. 


Plhiline ossian-sarsi, Friele, Nyt Mag. for Naturvidensk., vol. 18, 1877, p. 9, tig. 19 a—e. 
— —  — Friele, Nordhavs Exp. Moll, vol. 2, 1886, p. 35, P1. 12, fig. 9 & 10. 
Findested. Station 18, 412 fv. | Locality. Station 18 (412 fathoms). 
Paa station 87, 498 fv. og station 295, 1110 fy., Some fragments of a Philine, apparently belonging 
fandtes nogle fragmenter af en philine, som synes at til- to this species, were found at Stations 87 (498 fathoms) 
høre denne art. and 295 (1110 fathoms). 


Philine quadrata, S. Wood. 
Bullæa quadrata, S. Wood, Ann. Mag. Nat. Hist., ser. 1, vol. 3, 1839, p. 461, Pl 7, fig. 1. 


Philime —— Jeffreys, Brit. Conch., vol. 4, 1867, p. 452, PI. 96, fig. 4. 
-- — GR ON Sars Mollikes:. Aret Nory, 18781 på 299 PS ne OP Te. 
Findested. Stationerne S7, 192, 195, 260, 261 og | Locality. Stations S7, 192, 195, 260, and 261, and 
Sognefjord. 100 fv. Dybde 100—649 fv. the Sogne Fjord (100 fathoms). Depth 100—649 fathoms. 
Philine quadrata er udbredt fra Murmankysten til | P. quadrata is distributed from the Murman Coast 
Middelhavet og Azorerne. Endvidere forekommer den 1 to the Mediterranean and the Azores. Further occurren- 
Karahavet, Grønland og Nordamerikas østkyst. Den ba- ces — Kara Sea, Greenland, and east coast of N. America. 
thymetriske udbredelse er 3—1073 fv. Fossil er den fun- Bathymetrical distribution 3—1073 tathoms. Fossil in 


den i Norge, Britiske øer og Italien. | Norway, British Isles, and Italy. 


v 


Philine lima, 


Brown. 


Utriculus tima, Brown, Ill. Conch., 1827, PI. 38, fig. 39 & 40. E 
Bulla lineolata, Couthouy, Boston Jour. Nat. Hist.. vol 2, 1839, p. 179, PI. 3, fig. 15. 
Philine Uma, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 300, PL. !8, fig. 19, Pl. XII, fig. 8. 


Findested. Advent Bay, 30—40 fv., Ulfsfjord, Kjo- 
sen, 10—15 fv., Hammerfest, 20 fv., station 260, 127 fv. 
og station 267, 148 fv. 

Philine Uma er kjendt fra Grønland, Nordamerikas 
østkyst indtil Cape Cod, Murmankysten, Spitsbergen, Frants 
Josefsland og Karahavet. Hos os er den tagen udenfor 
Storeggen samt ved Tromsø og Finmarkens kyster. Den 
bathymetriske udbredelse er 10—400 fy. 


Locality. Advent Bay (30—40 fathoms), Ulfsfjord, 


| Kjosen (10—15 fathoms), Hammerfest (20 fathoms), and 


Stations 260 (127 fathoms) and 267 (148 fathoms). 

Oceurrence — Greenland, east coast of North Ame- 
rica down to Cape Cod, Murman Coast, Spitsbergen, Franz 
Josef Land, and Kara Sea; in Norway, off Storeggen and 
the coast of Tromsø and Finmark. Bathymetrical distri- 
bution 10—400 fathoms. 


Aa adermrmdra' 


Torellia fimbriata. Verrill & Smith. 


Torellia fimbriata, Verrill & Smith, Trans. Con. Acad., vol. 5, 1882, p. 520, PIL. 57, fig. 27, 27a. 


Et rudiment af denne art fra station 255, 341 fv. 


Vestfjord er tidligere undgaaet vor opmærksomhed. 
Konservator Storm har taget to store levende ex- 

emplarer i Trondhjemsfjorden. 

form, som nu for første gang indføres i faunaen paa denne 


Det er en nordamerikansk 


side Atlanteren. 


A rudiment of this species from Station 255 (341 
fathoms), Vest Fjord has hitherto escaped our attention. 

Curator Storm has taken two large. living specimens 
in the Trondhjem Fjord. It is åa North American species. 
which is now for the first time introduced into the fauna 
on this side of the Atlantic. 





Tectura fulva, 0. F. Miller. 


Pilidtum er ved en uopmærksomhed benyttet to gange 
som slægtsnavn, baade under fam. patellide og under 
capulidæ. 

Pilidtum fulvum, (Mill.) Forbes, p. 58, berigtiges til 
tectura fulva (Miull.) S. Wood. 

Slægtsnavnet pilidium Forbes er offentliggjort i 1850 
og saaledes af en yngre dato end pilidiuwm Middendorff, 
sMalacozool. Ross.* 1849. Vi maa derfor opretholde dette 
slægtsnavn for pilidium radiatum, M. Sars. 


Pilidium has inadvertently been used twice as a 
generic name, viz. under the fam. Patellidæ and Capulide. 


Pilidium fulvum, (Mill.) Forbes, p. 58, should be 
corrected to Tectura fulva, (Mill.) S. Wood. 

The generic name Pilidium of Forbes was published 
in 1850. and is thus of more recent date than Pilidium, 
Middendorff, in the latter's ,Malacozool. Ross.%, 1849. 
We must therefore maintain the name for Pilrdium radia- 
tum, M. Sars. 


Nadi branehniatar 


Doris obvelata, 0. F. Miller. 
Doris obvelata, Q. F. Miller, Prodr. Zool. Dan., 1776, p. 229. 
— —repanda, Alder & Hancock, Brit. Nud. Moll., part. 3, 1847, fam. 1, PI. G. 
— —obvelata, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 305, Pl. XIII, fig. 3. 


Findested. Husø, 40—60 fy. Loeality. Husø (40—60 fathoms). 

Denne art, der er meget almindelig ved den norske This species, which is very common on the Norwe- 
kyst, er udbredt fra Spitsbergen og Novaja Semlja til | gian coast, is distributed from Spitsbergen and Novaja 
Middelhavet og Adriaterhavet; endvidere forekommer den Semlja to the Mediterranean and the Adriatic. Other 
ved Nordamerikas østkyst og Grønland. oceurrences — east coast of N. America, and Greenland. 





Lamellidoris muricata, 0. F. Miiller. 

Doris muricata, Q. F. Miller, Prodr. Zool. Dan., 1776, p. 229. 
— — aspersa, Alder & Hancock, Brit. Nud. Moll., part. 6, 1854, fam. 1, PI. 9, fig. 1—9. 
Lamellidoris muricata, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 307, Pl. XIII, tig. 6. 


Findested. Norskøerne, 10 fv. | Loeality. Norwegian Islands (10 fathoms). 

Lamellidoris muricata er udbredt fra Spitsbergen, Distribution from Spitsbergen, the White Sea, and 
Hvidehavet og Murmankysten til Kielerbugten og Kap the Murman Coast, to Kiel Bay and Cape Finisterre; also 
Finistere. Den forekommer ogsaa ved Nordamerikas øst- the east coast of N. America. Mørch mentions it from 
kyst. Mørch angiver den fra Grønland, men den findes * Greenland, but it is not included in Posselt's list of Green- 
ikke optagen i Posselts oversigt over Grønlands mollusker. land molluscs. 





Lamellidoris pusilla, Alder & Hancock. 


Doris pusilla, Alder & Hancock, Ann. Mag. Nat. Hist., vol. 16, 1845, p. 313. 
— — Alder & Hancock, Brit. Nud. Moll., part. 2, 1846, fam. 1, PI. 13. 


Findested. - Husø, 40—00 fy. | Locality. Husø (40—60 fathoms). 
Ved den norske kyst er denne art kjendt fra Chri- In Norway, this species is found in the Christiania 
stianiafjorden og vestkysten. Endvidere er den iagttaget Fjord and on the west coast. It has also been observed 


ved den engelske kyst. on the English coast. 
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Idalia aspersa, Alder & Hancock. 


Idalia aspersa, Alder & Hancock, Brit. Nud. Moll, part. 1, 1845, fam. 1, PI. 26. 
— cirrigerd, Lovén, Ind. Moll. Scand., 1846, p. 419. 


Findested. Hammerfest. 
Den er kjendt fra Frankrigs vestkyst, Britiske øer 
og Bohuslen. Sars angiver den fra Christiansund, 50—60 fv. 


Isles and Bohuslin. 


Locality. Hammerfest. 
It oceurs off the west coast of France, the British 
Sars has found it off Christiansund 


(90—60 fathoms). 





Ægirus punctilucens, U'Orbigny. 


Polycera punctilucens, UOrbigny, Mag. de Zool., vol. 7, 1837, p. 7, Pl. 107. 


girus = 
Findested. Husø, 40—60 fy. 
Arten er udbredt fra Norges vestkyst til Frankrig. 
Ihering anfører den fra Middelhavet. 


Alder & Hancock, Brit. Nud. Moll., part. 4, 1848, fam. 1, PI. 21. 


Locality. Husø (40—60 fathoms). 
Distributed from the west coast of Norway to France. 


Ihering mentions it from the Mediterranean. 


Dendronotus frondosus, AÅscanius. 


Amplutrite frondosus, Ascanius, Kgl. norske Vid. Selsk. Skr., vol. 5, 1774, p. 114, PI. 5, fig. 2. 
Dendronotus wrborescens, Alder & Hancock, Brit. Nud. Moll, part. 1, 1845, fam. 3, PIL. 3. 
== —= G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 314, Pl. XV, fig. 3. 


Findested. Station 280, 35 fv., station 322, 21 fv. 
og Norskøerne, [0 fv. 

Paa station 322 toges sammen med den typiske form 
en pragtfuld orangerød varietet, som imidlertid ikke kan 
betragtes som en selvstændig form, da den har samme 
radula som den typiske. 

Dendronotus frondosus er en eireumpolar art, som 
er kjendt fra Nord- og Vesteuropa indtil Kielerbugten og 
det sydvestlige Frankrig, Jan Mayen, Spitsbergen, Novaja 
Semlja, Karahavet, Sibiriens ishavskyster, Beringshavet, 
Nordamerikas østkyst og Grønland. 


Loeality. NStations 280 (35 fathoms) and 322 (21 
fathoms), and the Norwegian Islands (10 fathoms). 

At Station 3522, a splendid orange-red variety was 
found together with the typieal form; but it cannot be 
regarded as an independent form, as its radula is similar 
to that of the type. 

D. frondosus is a eireumpolar species; distribution 
— Northern and Western Europe as far as Kiel Bay and 
the south-west of France, Jan Mayen, Spitsbergen, Novaja 
Semlja, the Kara Sea, the Arctic shores of Siberia, the 
Bering Sea, the east coast of N. America, and Greenland. 


Dendronotus robustus, Verrill. 


Dendronotus robustus, Verril, Am. Jour. Sci, vol. 1, 
— velifer, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 315, PI. 


Findested. Station 326, 125 fv. 

Denne art er kjendt fra Davisstrædet, Nordamerikas 
østkyst, Island og Norge, hvor Sars har taget den ved 
Vadsø og Lofoten, Schneider ved Tromsø og Malangen og 


Storm 1 Trondhjemsfjorden. 


1870, p. 405. 


28 er P LK Ve 

Locality. Ntation 326 (123 fathoms). 

Distribution — Davis Strait, the east coast of N. 
America, Ieeland, and Norway, where Sars has found it 
at Vadsø and Lofoten, Schneider at Tromsø and Malangen, 
and Storm in the Trondhjem Fjord. 
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Doto coronata, Gmelin. 


Doris coronata, Gmelin, Syst. Nat., ed. 13, 1789, p. 3105. 
Doto -— Alder & Hancock, Brit. Nud. Moll., part. 2, 1846, fam. 3, PI. G. 
—= G. 0. Sars, Moll. Reg. Arct. Norv., 1878, p. 317, PI. XV, fig. 6. 


Findested. Saltstrømmen, 90 fv. Sammen med den | Locality. NSaltstrømmen (90 fathoms). A white va- 
typiske form optraadte der en hvid varietet. | riety occurred together with the typical form. 

Doto coronata er udbredt fra Havøsund, Finmarken D. coronata is distributed from Havøsund in Fin- 
til Middelhavet og Adriaterhavet. I Østersøen gaar den mark, to the Mediterranean and the Adriatic. In the 
ind til Kielerbugten. Endvidere forekommer den ved Nord- Baltic, it goes in to Kiel Bay. It also oceurs on the east 


amerikas østkyst. coast of N. America. 


Cuthona aurantiaca, Alder & Hancock. 


HEolis aurantiaca, Alder & Hancock, Ann. Mag. Nat. Hist., vol. 9, 1842, p. 54. 
— Alder & Hancock, Brit. Nud. Moll., part. 5, 1851, fam. 3,. PI. 27. 


Cothona  — G. O. Sars, Moll. Reg: Arct. Norv., 1878, p- 321, Pl. 28, fig: 6, Pl. XVI, fe (7 
Findested. Husø, 120 fv. | Locality. Husø (120 fathoms). 
Sars har taget to exemplarer af denne vakre art ved Sars found two specimens of this beautiful species at 


Forøvrigt er den kun kjendt Skraaven, in Lofoten (30—40 fathoms).  Otherwise it is 


Skraaven, Lofoten, 30—40 fv. 
known only in Bohuslin and the British Isles. 


fra Bohuslen og de Britiske øer. 





Cratena viridis, Forbes. 

Montagua virides, Forbes, Ann. Mag. Nat. Hist., vol. 5, 1840, p. 106, PI. 2, fig. 18. 
Eolis — Alder & Hancock, Brit. Nud. Moll., part. 6, 1854, fam. 3, Pl. 32. 

Locality. Ntation 280 (35 fathoms) and Saltstrøm- 
men (90 fathoms). 

Friele has taken OC. viridis at Bergen but 1t had not 
previously been found among the fauna of Norway. It is 
found in å number of localities on the English coast. 


Findested. Station 280, 35 fv. og Saltstrømmen, 
90 fy. 

Cratena viridis har Friele fundet ved Bergen, men 
den er ikke tidligere optagen i Norges fauna, derimod er 
den funden paa en række lokaliteter ved den engelske kyst. 


Cratena concinna, Alder & Hancock. 
Eolis concinna, Alder & Hancock, Ann. Mag. Nat. Hist., vol. 12, 1843, p. 234. 
Alder & Hancock, Brit. Nud. Moll., part. 1, 1845, fam. 3, Pl. 24. 
Locality. Station 280, Bear Island (35 fathoms). 
The species was previously known on the west coast 
of Norway, in the Christiania Fjord, and in the British 


Findested. Station 280, Beeren Kiland, 55 fv. 
Arten er tidligere kjendt fra vor vestkyst, Christiania- 


fjorden og de Britiske øer. 
Isles. 





Tergipes despectus. Johnston. 
Eolidia despecta, Johnston, Lond. Mag. Nat. Hist., vol. 8, 1885, p. 378, fig. 35. 
Eolis — Alder & Hancock, Brit. Nud. Moll., part. 1, 1845, fam. 3, PI. 36. 
Locality. Husø (littoral). 
This species is found on the west coast of Norway, 
the east coast of N. America, and in the British Isles. 


Findested. Husø, littoral. 
Denne art er kjendt fra Norges vestkyst, Britiske 
øer og Nordamerikas østkyst. 


ag) 


Galvina exigua, Alder & Hancock. 


Eolis eriqua, Alder & Hancock, Ann. Mag. 
Alder & Hancock, Brit. Nud. 


Findested. Husø, littoral. 

Foruden ved Norges vestkyst og Finmarken er gal- 
vina exigua funden ved Bohuslen, Danmark, Kielerbugten, 
Britiske øer, Adriaterhavet, Hvidehavet og Novaja Semlja. 
Den af M. Sars omtalte tergipes lacinulatus fra Finmarken 
er ifølge G. Q. Sars denne art. 


Nat. Hist., ser. 2, vol. 1, 1848, p. 292. 
Moll., part. 5, 1851, fam. 3, PI. 37. 


Locality. Husø (littoral). 
Distribution — besides the west coast of Norway 
and Finmark — Bohuslin, Denmark, Kiel Bay, the Bri- 


tish Isles, the Adriatic, the White Sea, and Novaja Semlja. 
According to G. 0. Sars, the Tergipes lacimulatus from 
Finmark, described by M. Sars, is this species. 


Galvina picta, Alder & Hancock. 
Eolis picta, Alder & Hancock, Brit. Nud. Moll., part. 3, 1847, fam. 3, PI. 38. 


Findested. Husø, littoral. 

Foruden ved Norges vestkyst, hvor den først paavistes 
af Hansen og Friele ved Florø, er galvina picta funden 
ved England, Genua, Adriaterhavet og Nordamerikas øst- 
kyst. 


Locality. Husø (littoral). 


Qceurrences — besides the west coast of Norway, 
where it was first pointed out by Hansen & Friele at 
Florø — England, Genoa, the Adriatic, and the east coast 


of N. America. 


Coryphella rufibranchialis, Johnston. 


Eolidia 
Eolis = 
Coryphella — 
Findested. Station 322, 21 fv. 
Coryphella rufibranchialis er udbredt fra Finmarken 
til Kielerbugten og Middelhavet. Endvidere forekommer 
den ved Nordamerikas østkyst og i Beringshavet. 


rufibranchialis, Johnston, Loud. Mag. Nat, Hist., vol. 5, 1832, p. 428. 
Alder & Hancock, Brit. Nud. Moll., part. 4, 1848, fam. 3, Pl. 14. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 319, Pl. XVI, fig. 1. 


Locality. NStations 322 (21 fathoms). 
Distributed from Finmark to Kiel Bay and the Me- 
diterranean. Further occeurrences — the east coast of 


N. America, and the Bering Sea. å 


Coryphella salmonacea, Couthouy. 


Eolis salmonacea, Couthouy, Boston Jour. Nat. Hist., vol. 2, 1839, p. 68, PI. 1, fig. 2. 


Coryphella — 
Findested. Norskøerne, 5—10 fv., Advent Bay, 20 
—30 frv., Hammerfest, 20 fv. og station 322, 21 fv. 


Den er en høiarktisk art, som er udbredt fra Dis- 
covery Bay til Karahavet. Sydgrænsen for dens udbredelse 
er ved Aalesund og Cape Cod. 


Bergh, Kol. danske Vid. Selsk. Skr., R. 5, Bd. 7, 1868, p. 227, PI. 4. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 319, Pl. 28, fis. 4, Pl. XVI, fig: 3. 


Loceality. Norwegian Islands (9>—10 fathoms), Ad- 
vent Bay (20—30 fathoms), Hammerfest (20 fathoms), and 
Station 322 (21 fathoms). 

Tlus is å high arctic species, distributed from Disco- 
very Bay to the Kara Sea. Its southern limit is at Aale- 
sund and Cape Cod. 





= Coryphella pellucida, Alder & Hancock. 


Eolis pellucida, Alder & Hancock, Ann. Mag. Nat. Hist., vol. 12, 1843, p. 234. 


Findested. Husø, 60 fy. 


Arten er kjendt fra Norges vestkyst, Christianiafjor- 


den og England. 


Alder & Hancock, Brit. Nud. Moll, part. 3, 1848, fam. 3, Pl. 19. 


Loceality. Husø (60 fathoms). 
Distribution — the west coast of Norway, the Chri- 
stiania Fjord, and England. 


Coryphella lineata, Lovén. 


Æolis lineata, Lovén, Ind. Moll. Scand., 1846, p. 8. 


Eolis — — 
Findested. Husø, 50—60 fy. 
Sars har taget denne art ved Lofoten, Schneider ved 


Tromsø. Den er sydlig udbredt til Middelhavet. 


Alder & Hancock, Brit. Nud. Moll., part. 5, 1851, fam. 3, PI. 16. 


Locality. Husø (50—60 fathoms). 
Sars found this species in Lofoten, and Schneider 


in Tromsø. d1t extends southwards to the Mediterranean. 





Facelina drummondi, W. Thompson. 


Eolis drummondi, Thompson, Rep. Brit. Assoc., 1843, p. 89. 
Alder & Hancock, Brit. Nud. Moll., part. 4, 1848, fam. 3, PI. 13. 


Findested. Saltstrømmen, 90 fv. 
Hos os er denne art kun kjendt fra vestkysten. Den 
gaar mod syd til Kielerbugten og Middelhavet. 
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Locality. Saltstrømmen (90 fathoms). 
In Norway, this species is found only on the west 
coast. It extends southwards to Kiel Bay and the Medi- 


terranean. 


Hero formosa, Lovén. 


Cloelia formosa, Loven, Sv. Kgl. Vet. Akad. Förhand., vol. 1, 1844, p. 49. 
GJON Sars MollfRez Arter Nory 1878 pp. STOP NES ee FP IV. 


Hero — 

Findested. Husø, 50 fv., tre exemplarer. 

Ved denne lokalitet er arten senere gjenfunden af 
Grieg paa 150 favnes dyb. Den er forøvrigt kjendt fra 
Christianiafjorden, Mandal, Lofoten og Tromsø. Udenfor 
Norge er den funden ved Bohuslen, Sjælland og de Bri- 


tiske øer. 


VEN 


9 


Locality. Husø (50 fathoms; 3 specimens). 
The species was subsequently again found by Grieg 
in this locality, at a depth of 150 fathoms. Other oceur- 


rences — the Christiania Fjord, Mandal, Lofoten, and 
Tromsø; and out of Norway — Bohuslin, Zeal»nd, and 


the British Isles. 


Hermæa dendritica, Alder & Hancock. 


Calliopea dendritica, Alder & Hancock, Ann. Mag. Nat. Hist., vol. 12, 1843, p. 223. 
Alder & Hancock, Brit. Nud. Moll., part. 4, 1848, fam. 3, PI. 40. 


Hermæda — 

Findested. Husø, littoral. 
Foruden fra denne lokalitet er hermæa dendritica kun 
kjendt fra Bukken, et par mil syd for Bergen. Udenfor 
Norge er den funden ved Bohuslen, England, Middelhavet 


og Adriaterhavet. 


Loceality. Husø (littoral). 

In addition to this locality, H. dendritrica was only 
found at Bukken, some 15 miles south of Bergen. Qecur- 
rences out of Norway — Bohuslån, England, the Mediter- 
ranean, and the Adriatie. 





Actæonia corrugata, Alder & Hancock. 


Actæonia corrugata, Alder & Hancock, Ann. Mag. Nat. Hist., ser. 2, vol. 1, 1848, p. 403, PI. 19, fig. 


Findested. Husø, littoral. 


Arten er kun kjendt fra Norges vestkyst og England. 


2 & 3. 


Locality. Husø (littoral). 
The only oceurrences known are the west coast of 
Norway and England. 








Pteropods 


Clione limacina, Phipps. 


Clio limacina, Phipps, Voy. towards the North Pole, 1774, p. 195. 
Clone borealis, Pallas, Spic. Zool., fase. 10, 1774, p. 28, PI. 1, fig. 18 & 19. 
— Tlimacina, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 332, Pl. 29, fig. 4, Pl. XVI, fig. 21. 


Clione lmacina fandtes talrig af Nordhavsexpeditionen 
ved Jan Mayen og Spitsbergen. Et exemplar toves des- 
uden paa station 51. Den er en arktisk art som er ud- 
bredt fra Grønland til New York og fra Karahavet, Novaja 
Semlja og Spitsbergen til Lille Belt, Kattegat og Falmouth. 
Ligeledes forekommer den i Beringshavet. Ved vor kyst 
er den ikke observeret søndenfor Karmøen. I enkelte aar, 
saaledes høsten 1898, kan den optræde talrig i de bergen- 
ske fjorde. 


Boas, Pteropodernes Morf. & Syst., 1886, p. 162, PI. 7, fig. 101—108. 


Clione Umacina was found in great numbers by the 
North Atlantic Expedition off Jan Mayen and Spitsbergen. 
One specimen was also found at Station 51. It is an 
arctic species, distributed from Greenland to New York, 
and from the Kara Sea, Novaja Semlja, and Spitsbergen, 
to the Little Belt, the Kattegat, and Falmouth. It also 
oceurs in the Bering Sea. It has not been observed on 
the Norwegian coast south of Karmøen. In certain years. 
as in the autumn of 1898, it appears in great numbers in 
the Bergen fjords. 





Limacina helicina, Phipps. 


Clio helicina, Phipps, Voy. towards the North Pole, 1774, p. 195. 
Limacina helicna, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 328, PI. 29, fig. 4, Pl. XVI, fig. 21. 


Findested. Stationerne 222, 240 og 280. 
traadte i umaadelige masser ved Jan Mayen og Spitsbergen, 
hvor den forekom saavel ude ved havet som inde i fjordene. 

Limacina helicina er en eireumpolar art, som inden 
Atlanterhavsomraadet er truffet saa langt syd som ved 
Gascognerbugten og kysten af Provence, inden Pacifikom- 
raadet i det Okotske hav og ved det nordvestlige Amerika. 
Hos os er den kun observeret ved Finmarken. 


Den op- 


Boas, Pteropodernes Morf. & Syst.. 1886, p. 40, PI. 5, fig. 69 & 70. 


Locality. Stations 222, 240, and 280. It occurred 
in immense numbers at Jan Mayen and Spitsbergen, both 
out in the open sea, and in the fjords. 

L. helicma is a eireumpolar species, which, in the 
Atlantic, is met with as far south as the Bay of Biscay 
and the coast of Provence, and in the Pacific in the Sea 
of Okhotsk and north-western America. In Norway it has 
only been observed in Finmark. 





Den norske Nordhavsexpedition: H. Friele & J. A. Grieg. 


Mollusca III. 16 


Limacina balea, Moller. 


Limacina balea, Møller, Ind. Moll. Grønl., 1842, p. 4. 


Spirialis balea & retroversa, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 329 & 810) Hed ZN ste 2 bg oa tie ØKS 5 MG) 
Limacina balea, Boas, Pteropodernes Morf. & Syst.. 1886, p. 43. 


Findested. Stationerne 18, 40, 87, 101, 124, 164, 
192 og 248. 

Limacina balea er en nordatlantisk art, som er kjendt 
fra Grønland, Nordamerikas østkyst og de europæiske ky- 
ster, hvor den er udbredt fra Island og Finmarken til 
Middelhavet og de Canariske øer. I Østersøen er den 
funden helt inde i Kielerbugten. I de bergenske fjorde 


kan den undertiden optræde 1 store masser. 








Locality. Stations 18, 40, 87, 101, 124, 164, 192, 
and 248. 

L. balea is å North Atlantic species, found in Green- 
land, on the east coast of North America and the shores 
of Europe, where it extends from Iceland and Finmark to 
the Mediterranean and the Canary Isles. In the Baltic 
it is found right inside Kiel Bay. In the Bergen fjords, 
it sometimes appears in great numbers. 





Cleodora pyramidata, Linné. 


Clio pyramidata, Linné, Syst. Nat., ed. 12, 1767, p. 1094. 
Boas, Pteropodernes Morf. & Syst., 1886, p. 69, PI. 4, fig. 47, Pl. 5, fig. 84—86, PI. 6, fig. 96 & 97. 


Cleodora — 


Findested. Stationerne 9, 10, 79, 124, 192 og 248. 
Denne pteropod er en kosmopolitisk art, som hos os 
tidligere kun har været kjendt fra vestkysten. 


Tiocality. Stations 9, 10, 79, 124, 192, and 248. 
This pteropod is a cosmopolitan species, which, in 
Norway, has formerly been found only on the west coast. 





Cavolinia trispinosa, Lesueur. 


Hyalæa trispinosa, Lesueur, m. s., Bainville, Dict. des Sci. Nat., vol. 22, 1821, p. 82. 


Et 10 mm. langt skal toges paa station 192, 649 fv. 


Ligesom foregaaende art er cavolinia trispinosa kos- 
mopolitisk, dog gaar den ikke saa langt mod nord. Ved 
den norske kyst vides arten ikke tidligere observeret. 


Boas, Pteropodernes Morf. & Syst., 1886, p. 94, P1. I, fig. 3, PI. 2, fig. 14, PI. 4, fig. 52, PI. 5, fig. 93. 


A shell, 10 mm. long, was found at Station 192 (649 
fathoms). 

Cavolina trispinosa, like the preceding species, Is cos- 
mopolitan, though not extending so far north. The species 
has not been previously observed on the Norwegian coast. 








Cephalopoda: 


Cirrotheutis miilleri, Eschricht. 
Cirrotheuthis miilleri, Eschricht, Nova Acta Acad. 


Jæs. Leop. Carol., vol. 18, 1836, p. 627, Pl. 46—48. 
Sciadephorus — 


Reinhardt & Prosch, Kgl. danske Vidensk. Selsk. Skr., vol. 12, 1846, p. 185, Pl. 1—3. 
Et middelstort exemplar toges paa station 297, 1280 | 
fr. Qgsaa under anden Nordhavsexpedition i 1900 erholdtes 
denne art. Den er tidligere kun kjendt fra Grønland. 


| A medium-sized specimen was taken at Station 297 
| (1280 fathoms). The species was also found during the 
second North Atlantic expedition in 1900. It was pre- 
viously only found in Greenland. 





Octopus arcticus, Prosch. 


Octopus arcticus, Prosch, Kgl. danske Vidensk. Selsk. Skr., ser. 5, matb.-naturv. Afd., vol. 1, 1847, p. 53, fig. 1—3 
— batrdii, Verrill, Amer. Jour. Sci., vol. 5, 1878, p. 5. 
G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 339, P1.-33, Pl. X VIL fig. 8. 
Findested. Station 124, 350 fv., station 290, 191 fv- | 
og station 359, 411 fv. | 
Octopus arcticus er kjendt fra Grønland, Nordamerikas 
østkyst, 45—524 fv., Færøkanalen, 345—632 fr., Skagerak, 
Bohuslen og Norge, hvor den er tagen ved Hyvitingsø, 


Bergen, Trondhjemsfjorden, Lofoten og Finmarken, 60— 
300 fv. 


Locality. —Stations 124 (350 fathoms), 290 (191 
fathoms) and 359 (411 fathoms). 

Qccurrences — Greenland, east coast of North Ame- 
rica (45—524 fathoms), Faroe Channel (845—632 fathoms), 
Skagerak, Bohuslin, and Norway, where it is found at 
Hvitingsø, Bergen, in the Trondhjem Fjord, Lofoten, and 
Finmark (60—300 fathoms). 





Octopus lentus, Verrill. 
Octopus lentus, Verrill, Amer.-Jour. Sei., vol. 19, 1380, p. 138 & 294. 

=— — -— Verrill, Trans. Con. Aead., vol. 5, 1881, p. 375, Pl. 35, fig. 1 & 2, PI. 51, fig. 2 

= — — Appelløf, Bergens Museums Aarbog, 1892, no. 1, p. 4. 
Findested. Station 194, 350 fv., et exemplar. Locality. Station 124 (350 fathoms; one specimen). 
Arten er kjendt fra Nordamerikas østkyst, 120—602 Found on the east coast of North America (120— 
fr. Endvidere er for uogle aar siden et exemplar taget i 602 fathoms). Å specimen was also taken a few years 

Bergensfjorden, 200—350 fv. ago in the Bergen Fjord (200—350 fathoms). 
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Eledone, sp. 


Et ganske ungt, 7 mm. langt exemplar af denne slægt Quite a young specimen of this genus, 7 mm. long, 
toges paa station 34, 587 fv. Hvorvidt exemplaret er et was taken at Station 34 (587 fathoms). It is not easy to 
ungstadium at eledone cirrhosa eller om den tilhører en determine whether this is a young specimen of Eledone 
anden art, lader sig vanskelig bestemme. cirrhosa, or belongs to some other species. 


Rossia glaucopis, Loven. 


Rossia glaucopis, Lovén, Ind. Moll. Scand:, 1846, p. 3. 
— — papillifera, Jeffreys, Brit. Conch., vol. 5, 1869, p. 134. 
— — glaucopis, G. O. Sars, Moll. Reg. Aret. Norv., 1878, p. 337, PI. 32, Pl. XVII, fig. 5. 


Et større exemplar erholdtes paa hver af stationerne | One large specimen was found at each of the three 

270, 136 fv., 290, 191 fv. og 326, 123 fr. Ex toges paa | stations, 270 (136 fathoms), 290 (191 fathoms), and 526 
| (123 fathoms). Esgs were found at Station 323 (225 
| -fathoms). 

Rossia glaucopis er kjendt fra Grønland, Færøkana- | Occurrences — Greenland, Faroe Channel (345 fa- 
len, 345 fv., Shetlandsøerne, 60—100 fv., Bohuslen og | thoms), Shetland Isles (60—100 fathoms), Bohuslin and 
Norge, hvor den faaes ikke sjelden paa 60—300 favnes | Norway (not uncommon at 60—300 fathoms all along the 
dyb langs hele kysten. | coast). 


station 3823, 223 tv. 





Rossia palpebrosa, Owen. 


Rossia palpebrosa, Owen, Ross' 2nd Voy, App., 1835, p. 92, PI. B, fig. 1, PLC. 
-= — Appelløf, Bergens Museums Aarbog, 1892, no. 1, p. 7. fig. 7. 
— — Posselt, Conspectus Fau. Grønl., Brach. & Moll. 1898, p. 271. 


En hun, 18 mm. lang, toges paa station 3863, 260 fv. | A female, 18 mm. long, was taken at Station 3868 
(260 fathoms). 
Foruden fra denne lokalitet er rossia palpebrosa kun | In addition to this locality, Greenland and the Kara 
kjendt fra Grønland og Karahavet. | Sea are the only places in which R. palpebrosa has been 
found. 





Gonatus fabricii, Lichtenstein. 


Onychoteuthis fabricii, Lichtenstein, Sepien mit Krallen, 1818, p. 13. 

Gonatus — Mørch, Rink, Dan. Greenland, 1877, p. 440. 
— — amoenus, G. O. Sars, Moll. Reg. Arct. Norv., 1878, p. 3836, Pl. 31, Pl. XVII, fig. 2. 
— — fabricii, Appelløf, Bergens Museums Aarbog, 1892, p. 9, fig. 1—3, 5 & 6, 8. 
—— — Posselt, Conspectus Fau. Grønl., Brach. & Moll., 1898, p. 279. 


Et lidet exemplar erholdtes ved Jan Mayen. A small specimen was found off Jan Mayen. 


1 

| 
Hos os er denne art kun kjendt fra Kistrand i Pors- Kistrand in the Porsanger Fjord is the only place 
angerfjorden, hvortra Professor Collett har hjembragt et ex- | in Norway where this species is known, Professor Collett 
emplar.  Gonatus fabricii er forøvrigt kjendt fra Grønland, | having found specimens there. Other occurrences — Green- 
Nova Scotia, nordlige Atlanterhav, Island, Færøerne, Mid- | land, Nova Scotia, the North Atlantic, Iceland, the Faroe 
delhavet, Kamtschatka og Japan. Steenstrup anfører den | Isles, the Mediterranean, Kamtehatka, and Japan. Sten- 


syd for Kap det gode haab. | strup records it from south of the Cape of Good Hope. 








Acera bullata, 0. F. Mill. . 
Aclis eæigqua, G. O. Sars 

—-  walleri, Jeftr. 

Acmæa rubella, Fabr. . >. 


Aetæonia corrugata, Alder & Hane. 


Adeorbis fragilis, G. O. Sars 
Admete contabulata, Friele 

— — inflata, Friele 

—  viridula, Fabr. 
Aegirus punctilucens, LOrb.. 
Amauropsis tslandica, .Gmel. 
Amphisphyra eæpansa, Jeftr. 

— hiemalis, Couth. . 

— hyalina, Tunt. 
Ampullina smithit; Brown 
Anachis haliæti, Jettr. 
Anomia aculeatu, Q. F. Mull. . 

— — ephipptum, Lin.. 
Aporrhais serresianus, Migh. 
Arca frielei, Jeftr.. 

— glacialis, Gray 

— modulosa, 0. F. Mill. 

— pectunculoiddes, Seaechi 
Arcinella plicata, Mont. . 
Asbjørnsenia striata, Friele . 
Astarte acuticostata, Jeftr. 

— — bankstt, Leach. 

— — dorealis, Chemn. . 

— — conypressa, Lim. . ++ 

— — erenata, Gray. 

— — sulcata, da Cost. 
Asturis rosacet, Gould 
Auriculina coarctata, G. O. Sars 

—= insculpta, Mont. . 


Awinopsis orbiculata, G. O. Sars . 


Axinus eroulinensis, Jeftr. 
— — emyarius, M. Sars 
— — ferruginosus, Forb. 
— — fleæuosus; Mont. . 
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Bela bicarrinata, Couth.. 

—  eancellata, Migh. 

— —einerea, Møll, 

—  decussata, Couth. 

— eæarata, Møll. 

— harpularia, Couth.. 

— timpressa, Beck . 

— kobelti, Verkr. 

— koreni, Friele 

— mobilis, Møll. 

— obliqua, G. 0. Sars 

— ovalis, Friele. 

— pingelii, Beck 

— pyramidalis, Strøm 

— sarsi, Verr. 

— scalaris, Møll. 

—  scantarica, Midd. 

— sehmidtt, Friele. 

— temuicostata, M. Sars 

— trevelyana, Turt. 

Brachiopoda >E 

Buccinum eiliatum, Fabr. 
— finmarehianum, Verkr. 
— glaciale, Lin. 
— grønlandicum, Chemn. 


— lumphreystanum, Benn.. 


— hydrophanmun, Hane. 

= nivale, Friele . 

—= suleatum, Friele 

— tenue, Gray 

— terræ nove, Beck 

— undatum, Lin. 

— undulatum, Møll. . 
Bulla utriceulus, Brocehi . 


Cadulus propinquus, G. 0. Sars 
— — subfusiformis, M. Sars 

Capulus hungarteus, Lin. 

Cardtum eiliatum, Fabr.. 
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Cardium elegantulum, Beek. 

— — fasciatum, Mont. 

— minimum, Phil. 
Cavolinia trispinosa, Les. 
Cephalopoda 

Cerithiopsis costulata, Møll. 
Cerithium procerum, Jeffr. 
Cirrotheutis miilleri, Esch. 
Clathurella linearis, Mont. 
Cleodora pyramidaia, Lin. . 
Clione limacina, Phipps . 
Coryphella lineata, Lovén 

-— pellucida, Ald. & Hen» 

— rufibranchialis, Johnst. 

== salmonacea, Couth... 
Cratena concinna, Aldr. & Hane. . 

— — viridis, Forbes 
Crenella decussata, Mont. 


Cuthona aurantiaca, Alder & Hane. . 


Cyamium minutum, Fabr. 
Cyelostrema areolatum, G. 0. Sars 
— basistriatum, Brug. 

— lævigatum, Jeftr. 
— millipunetatum, Friele. 
— petterseni, Friele 
— profundum, Friele. 
— rugulosum, Jeffr. 
— willei, Friele 
Cylichna alba, Brown 
— — diseus, Watson . 
— — tnsculpta, Totten 
— — striata, Brown . 
Cyrtodaria siliqua, Sprengl.. 


Dacrydium vitreum, Holb. 

Dendronotus frondosus, Åse. 
— robustus, Verr.. 

Dentalium agile, M. Sars 
== entale, Lin. 

-- oceidentale, Stimp. 
Diplodonta torelli; Jeftr.. 
Doris obvelata, Q. F. Mill.. 
Doto coronata, Gmel.. 


Eledone, sp. 
Emarginula crassa, Sow. 
Eulima bilineata, Ald. 

— — frielei, Jordan 

— — incurva, Ren. 

—  laræ, Friele 

— — stlenostoma, Jeftr. 
Eulimella compactilis, Jeffr.. 

— scillæ, Seacehi. 


— ventricosa, Jeftr. 


Fucelina drummondi, W. Thomp.. 
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Galvina eæigua, Ald. & Hane. 
— — picta, Ald. & Hane. 

Gastropoda . 

Gonatus fabricii, en 


Hanleyta hanleyt, Bean . 
Hemiaclis glabra, G. 0. Sars 


— ventrosa, Jeftr. 


Hermæa dendritica, Ald. & Hane. 


Llero formosa, Lovén. 
Hydrobia ulvæ, Pen. 


Idalia aspersa, Ald. & Hane. . 
Jejjreysia globicularis, Jeftr. 


Kellia suborbicularis, Mont. * 
— — symmetros, Jeffr. . 

Kelliella miliaris, Phil. 

Kennerlia glacialis, Leach. 


Lacuna crasstor, Mont. . 

— — divaricata, Fabr. 
Læocochlis granosa, Wood 
Lamellaria latens, Q. F. Måll.. 


Lamellidoris muricata, 0. F. Mill. 
— pusilla, Ald. & Hane. 


Lasaæa pumila, Wood 
— rubra, Mont. 
Leda minuta, 0. F. Mill. 
— pernula, Mill. . 
Lepeta cØca, O. F. Mill. 
Leptochiton alveolus, M. Sars 
— arcticus, G. 0. Sars 
— asellus, Spengl. . 
— cancellatus, Sow. 
Lima elliptica, Jeftr. . 
— — eæcavata, Fabr. 
— — loscombit, Sow.. 
—  sarstt; Lovén 
— — subovata, Jeffr. 
Limaema helicna, Phipps 
—— balea, Møll. 
Limopsis minuta, Phil. 
Liothyrus arctica, Friele. 
Lovenella metula, Lovén . 
Lyonsia arenosas Møll. 
Lyonsiella abyssicola, M. Sars. 
— jeffreust, Friele 


Muchæroplax affinis, Jeftr.. 
— lævis, Friele 
— obseura, Couth. . 
Mactra gallina, da Costa 
Malletia cuneata, Jeftr. 
— — obtusa, M. Sars. 
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Mangilia amøna, G. 0. Sars 
—  anceps, Bichw.. 
—  mnana, Lovén 
— — packardi, Verr. 
Margarita cinerea, Couth. 
— grønlandica, Chemn. 
— helictna, Phipps . 
— olivacea, Brown 


— striata, Brod. & Sow. . 
— umbilicalis, Brod. & Sow.. 


— vahlit, Møll. 
Marsenia micromphala, Bergh . 
Metzgeria alba, Jeftr. 

Modiola phaseolina, Phil. 
Modiolaria discors, Lin. . 

— lævigata, Gray 

—= marmorata, Forbes. 
Mølleria costulata, Møll. . 
Montecuta dawsoni, Jettr. 

— maltzani, Verkr. . 

— substriata, Mont. . 

— vøringi, Friele. 

Mya truncata, Lin. 


Natica affimis, Gmel.. 

— -— bathybii; Friele 

— — grønlandica, Beck 

—  mnana, Møll. 

— - pallida, Brod. & Beg 
Neatritta gnomon, Jeffr. . 
Neæra abreviata, Forbes. 

—- arctica, M. Sars . 

— — costellata, Desh. 

— eæigua, Jeftr. . 

— - lamellosa, M. Sars 

— — o0desa, Lovén 


— — . glacialis, Gå 0. Er 


—- KØ å : 

— striata, Jeffr. . 

— — subtorta, G. O. Sars 
Neptunea curta, Jeftr. 

— dalli, Friele 

— — danielsseni, Friele. 

—  despecta, Lin. 

— — ebur, Mørch 

— — fusiformis, Brod. . 

— — gracilis, da Oosta. 

— — hansent, Friele. 

— — tslandica, Chemn. . 

— — krøyeri, Møll. . 

— — lachesis, Mørch 

— — latertcea, Møll... 

— — mohni, Friele 

— — turgidula, Jeffr. 

— — turrita, M. Sars 

— — undulata, Friele 
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Neptunea virgata, Friele. 


Nucula delphinodonta, Migh. & Ad. . 


— — tenuis, Mont... 
—  tumidula, Malm . 
Nudibranchiata . 


Octopus arcticus, Proseh. 

— — lentus, Verr.. 
Odostomia acuta, Jeffr. 

— normant, Friele 

== pallida, Mont. 

— sublustris, Friele. 

— unidendata, Mont. 
Onchidiopsis glactalis, M. Sars. 


Panopæa norvegica, Spengl. 
Parthenia eæimia, Jeftr. 
— spirialis, Mont 
Patina pellucida, Lin. 
Pecten fragilis, Jeftr.. 
—  grønlandicus, Sow. 
— imbrifer, Lovén 
—  tncomparabilis, Risso. 
— zslandicus, O. F. Mill. . 
—  septemradiatus, 0. F. Mill. 
— - similis, Laskey 
—  striatus, 0. F. Mill. 
— - sulcatus, O. F. Mill. 
—- tigrinus, 0. F. Måll. 
— —vitreus, Chemn. 
Pelecypoda å 
Philine finmarchica, M. Sars 
— fragilis, G. O. Sars. 
— lima, Brown 
—  Zovéni, Malm 
— — osstan sarst, Friele 
== scabra, O. F. Mill... 
— quadrata, Wood . : 
Pilidium fulvum, O. F. Mill. . 
— — radiatum, M. Sars 
Placophora . 
Poromya granulata, Nyst. & w est. 
Portlandia arctica, Gray. 
— eæpansa, Jefir. 
— frigida, Torell 
— intermedia, M. Sars. 
— lenticula, Møll. 
== lueida, Lovén 
— pustulosa, Jeffr. . 
— subæquilatera, Jeftr. 
— tenuis, Phil. 
Pteropoda ; 
Piuncturella noachina, Lin. 
Pyrolofusus deformis, Reeve 


Rlynchonella psittacea, Chemn. 
Rissoa albella var. sarsit; Liovén 


Rissoa castanea, Møll. 

— — eimieoides, Forbes 

— griegi, Friele 

— tslandica, Friele 

— jan mayeni, Friele 

— —jeffreysi, Waller 

—  membranacea, Ad 

— parva, var. inlerrupta, Ad. 

— - punctura, Mont. 

— — serobieulata, Møll. 

— — striata, Ad. 

— — subsoluta, Arad. 

— — syngenes, Verr. 

— turgida, Jeftr.. 

— verrilli, Friele. 

—  wyville-thomsoni, Jeftr. 

— —zetlandica, Mont. . 
Rossia glaucopis, Lovén . 

—  palpebrosa, Owen 


Saæicava arctica, Lin. 
Scalaria grønlandica, Chemn. 
Scaphander lignartus, Lin. 

—= punclo-striatus, Migh. . 
ScaphopodaP 
Seissurella crispata, Flem. 

Serripes grønlandica, Chemn. 
Siphonodentalium lofotense, M. Sars 
== quinquangulare, Forbes 
-- vitreum, M. Sars 
Skenea planorbis, Fabr. . . ==. 
Spirotropis carinata, Phil. 
Syndesmya longicallis, Scacehi . 


Tapes virginea, Lin. . 

Taramis eirrata, Brug. . > > 
Teetura fulva, O. F. Mål... 
Tellina balthica, Lin. . 

— — calcaria, Chemn.. 
Terebratella spitzbergensis, David. . 
Terebratulina caput serpentis, Lin. 

— septentrionalis, Couth. 
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Teredo pedicellata, Quatr.(?) 
sp MN 
Tergipes despectus, Johnst. 
Thracia septentrionalis, Jeftr. 
— — truncata, Turt. 
Tonieella marmorea, Fabr. Se 
Torellia fimbriata, Verr. & Smith 
SS vestuapdetrs 
Tornattna conula, Wood . 
—= nitidula, Lovén 
Trachydermon albus, Lin. 
— exaratus, G. 0. Sars 
— marginatus, Pen. 
— ruber, Lowe. 
Trichotropis borealis, Brod. & Sow. 
— conica, Møll. 
— krøyeri, Phil. 
Trochus occidentalis, Migh. & Ad. 
Trophon barvicensis, Johnst. 
— — clathratus, Lin. . 
— — truncatus, Strøm 
Troschelia bernictensis, King 
Typhlomangilta mivalis, Lovén . 


Ukko osstant, Friele . 
— turtont, Bean . 
Utriculus pertenuis, Migh. 


Velutina lævigata, Pen. 
— & Vamigera, Møll. . - 
— — schmeidert, Friele 
— sonata, Gould 
Venus casina, Lin. 
— fuctuosa, Gould 
— 'ovata, Pen.. . - 
Volumitra grønlandiea, Beck. 
Volutopsis grønlandica, Chemn. 


Waldheimia cranium, Q. F. Mill. 
= septigera, Lovén 


Nylophaga dorsalis, Turt. 


Yoldia hyperborea, Lovén 





var. clavatus, G. 
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Zoologiske Stationer. 
(Zoological Stations.) 
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Dybde. 
(Depth:;) Bundens 
Nordlig Længde fra == Mee 
Datum. 5 : ratur. 
Station Bredde. Greenwich. Engl. B Bunden. 
No. (Dare) (North Latitude) (Longitude.) Tab, | Meter. | EN 
(Fathoms.) EEE) C. 
| 1876 | | 
pe Jane Orø 62 SO Bø 1189 6.%6 | Sandler. 
2.| (June) 3 | 61 10 1N60 32 E. 672 122007 Sandler, 
AL SA MEO TE Ga 1dø) EGG KOR SEN NE O:0 
8 | SG Gar MG 4 49 E.| 200 366 | 6.6 | Ler, Sand, Sten. 
9 200 6r 30 3 37 Ei! 206 377 5.-9:| Ler. 
10 or | Gr at MS OE 220 402 6.0 | Slik, Ler. 
18 EE KO2 SE are Se ON Ler. 
23 nå Baer Sa 5 50 EF. | | 
25 5 28003 10 H Ø28 dy 98 | 179 | 6.9 Sandler. 
26 | 2801 631 rom 5 16- EA 237 433 | 7-1 | Sandler. 
31 a 2910 ao VG 6 1990 ig 763 | —1. 0 | Sandler. 
33 EON fo OG Bose 9060 | —1. I | Ler. 
34 Joker os of 53 EN 587 1073 | —1.0 | Ler. 
Boe (Juknesd KO3 17 Te VE rost 1977 | —1.0 | Biloculmler. 
10 smer| 65 220 | 55 20 Wil mens | 2222 | —1. 2 | Biloculinler. 
48 | Aug. 6| 64 36 |10 22 W.| 2990 | 547 | —o. 3 | Mørkegraat Ler. 
51 3 GNR 6 TS NVE Minos 2127 | —1. I | Biloculinler. 
52 HS Ose 47 gg MA nd 3403 | —1. 2 | Biloculinler. 
53 Marod 650 31 11013350 E1550 2814 | —1: 3 | Biloeulinler. 
54 re MORE 70 400240 GER 0 601 1099 | —1. 2 | Biloculinler. 
60 200 KO Jor MOR BON Ene 216 | 7.0 Haardt Ler. 
78 Pre 640 48 OM AISNE 155 283 7..0 | Sandler. 
79 FO OA SK NO u32 El rss 283 6.9 | Sandler. 
87 pe OSS 408 omme Sr ber: 
02 200 EE KO EE ER 7.2 Sandholdigt Ler. 
93 g an | Geer SE ss Å 280 6.4 | Blødt Ler. 
(Romsdalstjord). 
1877 | 
GØ  dkum Kog 60 FE Go Ose 1472 | —1. I | Biloculmler. 
ror |(June)17 | 65 36 å gå 1 295 408 6.0 | Sandler. 
T2A ge GÅ 86: 5 0950 FENNNS50 640 :| —0. 9 | Grovkornet Ler. 
137 pre Mogen 8 58 EFE! 452 827 | —1.0 | Ler. 
147 2266 ao ne SEN 22 260 6. 2 | Graat Ler: 
1490 pu23 67 52 ag 58 El 135 | 247 4. 9 | Ler. 
estfjord). | 
164 200 oe ar ror 400 El 45G 836 | —o. 7 | Sandler. 
se Juli 201 1600 175 124 0350 BE 415 750 3.0 | Sand, Stene. 
176 | (July) 3 | 69.18 114 33 E| 536 980 | —o0. 2 | Ler. 
Kr md SL OG 130 AO Er 2639 | —1. 2 Biloculinler. 
183 Soo so NOE MEN 1770 3127 | —1. 3 | Biloculmler. 
190 i NØS Ar GBA 870 1591 | —r1. 2 | Sandholdigt Ler. 
192 OG ON OS EN (bhg 1187 | —o0. 7 | Sandler. 
195 JG GONES Eb SE 96 107 196 5. I | Sten, Ler. 
200 Nr ESS KE 620 1134 | —1.0 Ler. 
205 oe 100 7or F5nt (150 | 3040 1987 2351 | —r. 2 Biloculinler. 
2113 200 Fore SN ESSO r760. 32190 | —r1. 2 | Biloculmler. 
22 Are 70 8 22 WA 70 128 | —0.6 | Graasort Sandler. 
(Jan May en). | 
224 FN ONS: 8 20 W. 95 174 | —0. 6 | Graasort Sandler. 
225 2170 Gå 8 -4 W.| 195 | 357 | —0.6 | Graasort Sandler. 
226 | 27 OS OSE NVE 340 622 | —o0.6 | Sort Sand og Ler. 
237 So ro ro WA 263 481 | —o. 3 | Brunt Ler, Stene. 
240 . 4 | 69 2 re 20 WA ro04 1836 | —1. 1 0 Biloculinler. 





Bottom. 


Sabulous Clay. 
Sabulous Clay. 


. Sandler, Grus, Singel. Sabulous Clay, Pebbles. 


Clay, 
Clay. 
| Qoze, Clay. 
| Clay. 


Sand, Stones. 


| Sabulous Clay. 
Sabulous Clay. 
Sabilors Clay. 
Clay. 
Clay. 
Biloculina Clay. 
| Biloeulina- Clay. 
Dark-grey Clay. 
| Biloeulina Clay. 
| Biloeulina Clay. 
Biloeulina Clay. 
Biloeulina Clay. 
Hard Clay. 
Sabulous Clay. 
Sabulous Clay. 
Clay. 
Sabulous Clay. 
Soft Clay. 


Biloculina' Clay. 
 Sabulous Clay. 
Coarse Clay. 


Clay. 

Grey Clay. 
Clay. 
Sabulous Clay. 
Sand, Stones. 
Clay. 


Biloeulina Clay. 
Biloeulina Clay. 
Sabulous Clay. 
Sabulous Clay. 
Stones, Clay. 

| Clay: 

Biloculina Clay. 
Biloeulina Clay. 


Dark-grey sabulousClay 


Dark-grey sabulousClay 
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Dybde. | Apparat. 
| V (Depth.) | Baden | (Apparatus ) 
ke ren å RR bb 
= D nel. Lø, * ottom. E 
Nair petsdi) Gonginide) ke reker rmerdee unden yttom ME 
(Eathomsn i MG C: is. Svabere. 
(Swads.) 
| 
SS 67 56 |4 11 El 778 1423 | —1.%4 | Biloculinler. Biloeulina Clay. VE SE 
251 or 086 9 44 Ei 634 sos ker: Clay. VES 
Holsiz i Vestfjord. Ler. Clay. S. 
253 | EE Skjerstadfjord. 263 481 3.2 | Ler. Clay. NS 
253b EG | Saltstrømmen. 90 165 Sten. Stones. S: 
| 
1878. | | 
255 | Juni 19 10680 12' |159 40 E.| 341 624 6.5 | Ler. Clay. S. 
(Vestfjord). 
257 |(June) 21 om 2s 20 Fu 160 203 3.0 | Ler. Clay. S. 
| (Altenfjord). 
258 ero: 23 3 El 230 121 | 4.0 Ler. Clay. er 
| (Altenfjord) | 
260 DeeeoNss 26 11 E. 127 232 3.5 | Ler. Clay. STE: 
| | (Porsangertjord). 
bre eeo 47 128 30 E. 127 pep 2.8 | Ler. Clay. SP 
| (Tanafjord). 
goe ero so 32 35 FE. 148 271 1.0 | Ler. Clay. US! 
207 > eee GE 48 271 | —r.4 | Ler, Sten. | Clay, Stones. S. 
270 Ho eres 1 Ei 136 249 | —0.0 | Ler. Clay. S. 
273 Juke 75 25 95 GONID 197 360 2.2 | Ler. Clay. S. 
275 | (July) 2 eee: 22 El 47 2269 =o er: Clay. q 
280 4 74: 10 18 s1I E. 35 64 1. I | Sten. Stones. S. 
(Beeren Eiland). 
283 4 seer er El 767 1403 Sr (er. | Clay. S. 
286 å 6 moste 32 El 447 Sr7| — or SUMLer: Clay. gå 
Doom gl 98 27 (200 See 340 3.5 | Sandler. Sabulous Clay. 10 
DE so 11 40 El 11:10 2030 1.3  Biloculinler. Biloeulina Clay. 10 
2070 16 72 36 Re KEN 280 2341 | —1.4 | Biloculinler. | Biloeulina Clay. 02 
303 g BØN 5 no 3 2 Id 1200 2195 | —1.6 | Biloculinler. Biloeulina Clay. pi 
312 HELG 74 54 114 53 EE. 658 1203 | —1.2 | Ler. | Clay. 10. 
315 at Bal GAGS 15 55 ae Get 320 2.5 | Ler, Sand. | Clay, Sand. 0 
322 AR 7asg ro 52 E 21 38 0. 2 | Haard. Hard. S. 
Fe ON eee EN 1223 no Se Ks er | Clay. dl 
S200 HAs Sun 50 EE 123 225 1.6 | Ler. Clay. dt. 
Ses moon: 10 E. 748 1368 | —1. 3 | Biloculmler. Biloculina Clay. 10 
336 å | 76 50 15 299050 70 128 0.4 | Ler, Haard B. | Clay, Hard Bottom. | 8. 
338 6 Oro 70 40 146 267 EST Sten: | Rock. ST 
See? 5 EE. 743 | 2359 | re Clay. T. 
350 åå SG å o 20 W.| 1686 3083 | —1.5 | Biloculinler. Biloeulina Clay. J0 
Spee OE Så 1 DN Ne 2438 | —1.4 | Biloculinler. | Biloeulina Clay. 11, AES 
BG FN Se 8: FE: 125 220 10 oG PM4er Clay. ed EN 
3509 een 782 9 25 E.| 416 761 0.8 | Ler. Clay. S. 
362 Pa 7050 5 40 E.| 459 Ssomee roper Clay. I 
Bog Ne 80 3 8 28 E.| 260 175 ber Clay. Ip 
1366 Se EG FOSSE E. Ör 112 ZN OE T. 
16 | Magdalene Bay 37 68 | —o.2 t 
370 SES 78 48 8 37 E.| 109 199 Pur pter, Clay. 1 
372 EG 8 OG Va FDE 120 236 Ter eter Clay. qi 
| (Isfjord). | 
374 sj 22 78 mb 1 gg 18 60 1 10 0.7 | Ler. | Clay. ab 
(Advent Bay). 
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P. den norske Nordhavs-expedition 18765—78 bler 
der af professor Dr. G. 0. Sars indsamlet endel plankton 
fra overfladen; skjønt disse prøver væsentlig indeholder 
alger, især Diatomaceer, har de dog vakt den berømte 
zoologs interesse, og han har under selve expeditionen ud- 
ført en række vellykkede tegninger af de mest karakteri- 
stiske former. Da jeg sidste vaar fik prøverne til bearbei- 
delse, var han saa velvillig at laane mig tegningerne til 


benyttelse. 

Prøverne indeholder saagodtsom udelukkende vegeta- 
bilsk plankton, Diatomaceer, Cilioflagellater og Silicoflagel- 
later; kun paa en enkelt station (296) findes en protozo, 
Tmtinnus denticulatus, Ehr., i smaa mængder; jeg vil derfor 
i dette arbeide kun behandle Nordhavets pelagiske proto- 
phytflora. 

Der er kun samlet plankton fra et forholdsvis lidet 
antal stationer; enkelte af prørerne er desuden delvis øde- 
lagte, idet spiritussen er tørret ind; disse har jeg maattet 
koge med salpetersyre, hvorved eilioflagellaterne destrueres, 
og alene diatomaceer og silicoflagellater kan undersøges. 


Disse prøvers indhold vil derfor kun give et ufuld- 


stændigt billede af Nordhavets planktontlora; men ved 
senere indsamlinger er de supplerede. NSaaledes har Dr. 
Johan Hjort samlet plankton ved Norges kyster til forskjel- 
lige aarstider i 1893—95 (kfr. Hjort, 1895, p. 38 ff.), cand. 
real. Nordgaard ved vestkysten fra Stavanger til Lofoten 
august 





i februar—april 1896 og i Bergensfjorden 1 juni 
Ss. å., marinekaptein S. Miiller ved vestkysten i juni 1896, 
og paa Dr. Hjorts foranstaltning fulgte kaptein Bie med 
chefskibet ,Heimdal* paa dets ishavstogt 1 mai 1896 og 
samlede plankton paa opturen; i sommeren 1896 har 
kaptein Haslum i Atlanterhavets nordvestlige del samlet 
endel prøver, som professor Wille har overladt mig til 
undersøgelse. 


Desuden har dels frk. Kristine Bonnevie, dels jeg selv 
samlet plankton til forskjellige tider i Christianiafjorden, 
især ved Drøbak, og professor Cleve har velvillig overladt 
mig en prøve fra Bohuslin (november 1893). 





Da the Norwegian North Atlantic Expedition, 
1876—78, a quantity of plankton was colleeted from the 
surface by Prof. G. 0. Sars. Although these samples 
contained mainly algæ, especially Diatomaceæ, they aroused 
the interest of that famous zoologist, and even during the 
expedition, he executed a series of successful drawings of 
the most characteristic forms. When I received the samples, 
in the spring of 1896, for investigation, Prof. Sars was 
kind enough to place his drawings at my disposal. 

The samples contain almost exclusively vegetable 
plankton, Diatomaceæ, Cilioflagellata and Silicoflagellata; 
at only one station (296) was a protozoon found, — Tin- 
tinnus denticulatus, Ebr. — in small quantities. In this 
paper I will therefore only treat of the pelagic protophytic 
flora of the North Atlantic. 

Plankton was collected at only a comparatively small 
number of stations. Å few of the samples. moreover, were 
partially destroyed through the drying up of the alcohol, 
and these I was obliged to boil in nitric acid, thereby 
destroying the Cilioflagellata; so that only the Diatomaceæ 
and Silicoflagellata could be examined. 

The contents of the samples will therefore give only 
an ineomplete representation of the plankton flora ot the 
North Atlantic; but it is supplemented by subsequent 
collections. Dr. Joh. Hjort colleeted plankton on the coasts 
of Norway at different seasons of the year, during the years 
1893—95 (ef. Hjort, 1895, p. 38, etc.); Mr. Nordgaard 
on the west coast from Stavanger to Lofoten in February, 
March and April, 1896, and in the Bergen Fjord in June, 
July and August of the same year; Capt. S. Miiller, R.N. 
on the west coast in June, 1896; and by Dr. Hjort's di- 
rections, Capt. Bie accompanied the ship ,Heimdal* on 
her arctic cruise in May, 1896, and collected plankton on 
the outward voyage; and in the summer of 1896, Capt. 
Haslum colleeted some samples from the mnorth-western 
parts of the Atlantic, which Prof. Wille has handed over 
to me for examination. 

In addition to these, Miss Kristne Bonnevie and I 
have each collected plankton at various times from the 
Christiania Fjord, especially at Drøbak; and Prof. Cleve 
has kindly sent me a sample from Bohuslin (Nov. 1893). 


Alle disse planktonprøver har jeg undersøgt paa 
Cilioflagellater og Diatomaceer; paa dette 
der derfor kunne gives en udvidet fortegnelse over plank- 
tonfloraen i Nordhavet og ved Norges kyster. Men selv 
en saadan fortegnelse maatte blive provisorisk; da under- 
søgelserne fremdeles fortsættes, har jeg derfor ved denne 
anledning ikke fundet det heldigt at give nogen samlet for- 
tegnelse over alle hidtil fundne arter. Derimod har jeg 
her indskrænket mig til dels at behandle Nordhavsexpedi- 
tionens materiale, dels at give en kritisk oversigt over en- 
kelte af de biologisk vigtigste slegter af pelagiske diatoma- 
ceer. For disse slegters vedkommende har jeg da medtaget 
alle de arter, som jeg har kunnet paavise ved vore kyster. 


grundlag vilde 


Ved en anden anledning vil jeg saa meddele resulta- 
tet af de øvrige undersøgelser og de slutninger, som jeg i 
samarbeide med Dr. Johan Hjort og cand. real. Nordgaard 
har kunnet drage om planktonalgernes biologiske forhold 
og deres afhængighed af havstrømmene. 


Fra Nordhavs-expeditionen har jeg kun kunnet under- 
søge planktonprøver fra 13 forskjellige stationer; paa to af 
disse prøver var etiketten ulæselig, da blækket var falmet; 
fem andre var indtørkede, saa at de før undersøgelsen 
maatte koges med syre; derved blev de mulig tilstedevæ- 
rende eilioflagellater ødelagte. 

Nedenstaaende tabel giver en oversigt over prøvernes 
indhold af Diatomaceer, Silicoflagellater og Cilioflagellater; 
stationerne er opførte i kronologisk orden, de to usikre 
tilslut under merkerne Å og B. For hver station er an- 
ført efter Mohn (1887) og Tornøe (1880) bredde, længde 
samt saavidt muligt temperatur og saltgehalt i overfladen 
og i en dybde, som er angiven i meter under rubrikken 
sdybde*. 

I rubrikkerne for de forskjellige arter betegner c, at 
vedkommende art forekommer almindelig, cc meget alminde- 
lig, , sparsomt, + temmelig hyppig. En saadan betegnel- 
sesmaade er for vegetabilsk plankton først benyttet af 
Cleve (1894). 

Som tabellen viser, er indholdet af de forskjellige 
prøver i det store og hele temmelig ensartet, og antallet 
af arter er meget lidet i forhold til individantallet. Denne 
ensformighed synes at være karakteristisk for oceanets plank- 
ton, medens planktonet i de grundere kystbassiner til visse 
aarstider ofte kan indeholde et meget større antal arter i 
varieret blanding. Paa den anden side synes det ogsaa at 
være en regel, at ensformigheden tiltager med voksende 
bredde. 

De arter, som danner hovedmassen, er alle tidligere 
kjendte som karakterformer i det nordlige Atlanterhav.*) 
Fælles for alle stationer er Thalassiothrix longissima; denne 
alge findes udbredt over hele det nordlige Atlanterhav og 
kan undertiden følge det atlantiske vand ind til Norges 


*) Alle prøver tilhører Cleves type ITT, Trichoplankton (1896, 5) p. 6. 











In all these samples I have made investigations of 
Cilioflagellata and Diatomacee; and upon this basis an en- 
larged list of the plankton flora of the North Atlantie, 
Even 


a list of this kind, however, could only be provisional; and 


and the Norwegian coasts might therefore be given. 


as investigations are still being carried on, I have not, on 
the present occasion, considered it advisable to give any 
complete list of all the hitherto discovered species. I have, 
on the contrary, confined myself partly to the treatment 
of the N. Atlantic Expedition material, and partly to giving 
a critical survey of a few of the biologically most impor- 
tant genera of pelagie Diatomaceæ. Ås regards these 
genera, I have included all the species that I could demon- 
strate as belonging to our (the Norwegian) coasts. 

On some future occasion, I will impart the results 
of the remaining investigations, and the eonelusions to 
which, in collaboration with Dr. Johan Hjort and Mr. 
Nordgaard, I have come concerning the biological condi- 
tions of the plankton algæ, and their dependence on ocean 
currents. 


I have been able to examine plankton samples from 
only 13 different stations of the N. Atlantic Expedition. 
The label on two of these samples was illegible, the ink 
having faded; 5 others had dried up, and had to be boiled 
in acid before investigation, thereby causing the destruction 
of any Cilioflagellata that might possibly have been present. 

The subjoined table gives a survey of the Diatoma- 
ceæ, Nilicoflagellata and (Cilioflagellata the 
samples. The stations are placed in chronological order, 


contained in 


the two uncertain ones last, marked Å and B. The lati- 
tude, longitude and, as far as possible, the temperature 
and saltness at the surface and at å depth given in metres 
in the division ,Depth*, are given for every station accor- 
ding to Mohn (1887) and Tornøe (1880). 

In the divisions for the various species, c indicates 
that the species referred to is of common oceurrence, cc 
This mode 
of deseribing vegetable plankton was first employed by 
Cleve (1894). 

As the table shows, there is, on the whole, rather a 
sameness about the contents of the various samples; and 
the number of species is very small in comparison with the 
number of specimens. This sameness appears to be cha- 
racteristic of the ocean plankton, while that of the shallower 


very common, 7”, scarce, —, rather frequent. 


coast basins can often, at certain seasons, contam å much 
larger number of species in a variety of combinations. On 
the other hand, it also appears to be a rule that unifor- 
mity inereases with the increase of latitude. 

The great bulk of the species are all already known 
as characteristic forms of the North Atlantic Qcean.*) 
Thalasstothrix longissima 18 common to all stations; this 
alga is found all over the N. Atlantic Ocean, and occa- 
sionally accompanies the water of the Atlantic up to the 


*) The samples all belong to Cleve's type III, Trichoplankton (2896 
5) p. 6. 


kyster, lige til Christianiafjorden. Med voksende bredde 
synes den at tiltage i individantal, medens de øvrige arter 
træder mere tilbage; det er derfor forsaavidt korrekt, naar 
Sars paa en af sine tegninger har noteret ved denne art: 
skarakteristisk for polarvandet*. Den findes ogsaa i hav- 
strømme af utvilsom arktisk oprindelse (f. eks. st. 354 og 
358), men dog i størst mængde i det saltrige, atlantiske 
vand (saltgehalt 35/59 eller derover), eller hvor saadant 
findes i nærheden. 


coasts of Norway as far as the Christiania Fjord. With 
an inerease of latitude, it appears to inerease in numbers, 
while the other species decrease; it is thus to a certain 
extent correct when Sars, on one of his drawings, makes 
the note regarding this species: ,characteristic of the polar 
waters*. It is also found in ocean currents that are of 
undoubted aretie origin (e. g. Stations 354 and 358), but 
in greatest numbers in the strongly saline water of the 
Atlantic (saltness, 35/99 or more) or in its neighbourhood. 
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Station Nr. (No. of Station.) 273 206 207 303 | 306 312 | 331 345 354 359 362 vi B 
N. Bredde (N. Lat.) GP EG U2015" 1729 36! PE 75" 0! 1749 54'|759 51"|769 42"| 7891" | 7802" | 799 59” 
O. Længde (E. Greenw.) Te or å SN : Dr res EN fee | 
(E. Long. (E. Greenw.) 31" 30 8'9 12 dr 1109 277|149 53'| 1395/1109 9/ | 69 54 | 90 46” 50 40” 
| 
ER. de os] pe ES 2 | | I - | = 
Dyhde i m. (Depth in m.) 0 360 | 0 183 0 o | 974 NO OG lo 0 | or NG | 839 
tå Ede Pr EE å sk | 5 | 
| | 
Temperatur C.* (Temperature, C.) | 4.9 | 2.2 | 6.3 | 3.1 He | 32 Pa 54 | 6.0 EG (5 4.5 | 4.3 | 5.2 AR 
Saltgehalt (Saltness) 3.51 | 3.51 3.51 3.49 | 3.46 | 3.49 3.49 | | 3.50 | 3.47 | 3.48 
| | 
———————————————————————==—=—=—====—=—==—————=====================——————— 
Thalassiothria longissima, C1.& Grun] + | c ec | ce c C cc o å Er r | NE e 
Nitschia longissima (Bréb.) Ralfs | VEE å | | 
Fragilaria oceamica, CL. . ++ | ; 5 
Rhizosolenia alata, Brightw.. . | | 28 E 9 5 | VI å 
—  semispina, Hensen . c JE | Ve 
Ed ! | 
— styliformis, Brightw. . . | r | Sr | Ei mn 
Chætoceros atlanticum, C1. | | VES | | ME : | fi 
— — boreale, Bail. ; -+ c | | + | + 4 i r + c r 
—  Brightwellii, C1. . + == FF | + å y 7 fl G ; 
35 4 | | | 
— —decipiens, C1. . + r | + Tr 7 or + 
: I , DP I 
A | 
dene CL 4 | 
— furcellatum, Bail. 0 c KE pr 
Melosira solida, Bul. . . ++. r r 1: | r S5 r 
Thalassiosira gravida, CL. . . 1 + r r | 2 r r 
— Nordenskiöldii, Cl. . >. > r 7 » | => då 
Asteromphalus atlanticus, C1. | r 7 r p 
Distephanus speculum, Ehr. | | 7 r r r r 
Ceratium triposv. labradorica, Sehitt | r | | | | pr 
- Q må | | 
— — v. tergestina, Schitt | r | | =) | *) | *) 7 I *) I *) | 
— — fusus (Ehr.) Duj. vr | j | J J j | 





Endnu mere udpræget atlantiske er de grovere Chæ- 
toceros-arter (Ch. atlanticum, boreale, Brightwellii og deci- 
piens) og endvidere de i tabellen opførte arter af slegten 
Rliizosolenia, specielt Rh. semispina og styliformis. Det 
vil sees af tabellen, at disse arter fortrinsvis følger det 
saltrigeste vand og den høieste temperatur (st. 296, 312, 
331). 

Alle disse er ægte pelagiske former, som sandsynligvis 
vegeterer hele aaret igjennem og sjelden eller aldrig danner 
hvilesporer. Saadanne er ialfald endnu ikke paaviste hos 
nogen af dem, og det er heller ikke sandsynligt, at hvile- 
sporerne, om de existerer, kan have nogen væsentlig betyd- 
ning i disse arters livseyklus. Paa de store dyb i oceanet 
vilde nemlig hvilesporerne efter al sandsynlighed gaa til- 
grunde, idet de ikke vilde kunne komme op til overfladen 
igjen, naar de først havde sunket ned til en vis dybde. 


*) For stationerne 297, 303, 306, 345, 358 er ikke undersøgt paa 
cilioflagellater paa grund af materialets indtørring. 








Still more markedly Atlantic are the larger species 
of Clætoceros (Ch. atlantienm, boreale, Brightwelliz and 
decipiens), and also those species of the genus Rhizosolenia, 
given in the table, especially Rh. semispina and styliformis. 
It will be seen from the table, that these species are more 
especially found in the more strongly saline water and the 
highest temperature (Stations 296, 312, 331). 

All these are true pelagic forms, which probably ve- 
getate all the year through, and seldom, if ever, form 
spores (endocysts); at any rate, the existence of such has 
never yet been proved in any of them. Nor is it likely 
that, if they do exist, they can have any essential impor- 
tanee in the course of existence of these species; for in 
great ocean depths, they would in all probability go to the 
bottom. being unable to rise to the surface again after 
once sinking to a certain depth. 


*) In the case of Stations 297, 303, 306, 345 and 358, Cilioflagellata 
were not examined, on account of the drying up of the material. 
1* 


Alle de ovenfor nævnte diatomaceer kan man derfor 
med øHiickel (1890) betegne som holoplanktoniske organismer. 


I modsætning til disse arter staar en række af andre 
former, som under visse forhold danner hvilesporer, der 
synker tilbunds, men sandsynligvis igjen spirer, naar gun- 
stige forhold indtræder. Disse arter kan kaldes meroplank- 
toniske organismer; de har en hvileperiode, da de næsten 
eller helt forsvinder fra planktonet, og en vegetationsperiode, 
i hvilken de udvikler sig raskt og ofte optræder i enorme 
mængder. 

Endnu er det ikke undersøgt, hvilke ydre forhold det 
er, som fremkalder dannelsen af hvilesporer, og hvilesporer- 
nes spiring er ikke iagttaget hos nogen af arterne. Det 
er sandsynligt, at periodernes veksling ikke alene er afhæn- 
gig af aarstiderne, men at den vil vise sig forskjellig fra 
sted til sted og fra det ene aar til det andet; af de hidtil 
vundne resultater (Scliitt 1888, Engler 1888) synes det 
at fremgaa, at vegetationsperioden er kort i forhold til 
hvileperioden. 

I Nordhavs-expeditionens materiale findes 5 arter, hos 
hvilke hvilesporer kjendes, nemlig Chætoceros debile og 
furcellatum, Thalassiosira gravida og Nordensköldii, Fra- 
gilaria oceanica. Af disse er Chætoceros debile en atlantisk 
form, som kun forekommer paa station 296; de øvrige 4 
findes fortrinsvis paa de rent arktiske stationer (345, 354, 
362). Ohætoceros furcellatum og Fragilaria oceanica er 
ogsaa hidtil kun fundne paa høie nordlige bredder; Thalas- 
siosird arterne har en videre udbredelse, men har paa 
lavere bredder sin vegetationsperiode især om vinteren. 


Cilioflagellaterne og Silicoflagellaterne forekommer i 
saa ringe mængde, at de ikke har nogen væsentlig betyd- 
ning for planktonets karakteristik. 

Skjønt Nordhavs-expeditionens planktonmateriale er 
temmelig sparsomt, kan det altsaa dog give endel alminde- 
lige resultater, som kan sammenfattes paa følgende maade. 

Det atlantiske vand karakteriseres især ved de holo- 
planktoniske arter Chætoceros decipiens, atlanticum, boreale 
og Brightwellii samt Rhizosolemia-arterne, polarvandet om 
sommeren ved de meroplanktoniske arter Chætoceros furcel- 
latum, Fragilaria oceamica og Thalassiosira-arterne.  Fælles 
for alle prøver er Thalasstothrix longissima. 


Men grænsen kan efter disse prøvers indhold ikke 
trækkes bestemt, enten fordi havstrømmene til en vis grad 
blander sig med hverandre, eller fordi diatomaceerne har 
en evne til at stige eller synke fra det ene vandlag til det 
andet uafhængig af strømmene. Ved andre anledninger har 
jeg fundet kjendsgjerninger, som bestemt tyder paa, at 
dette sidste kan finde sted. 








All the above-named Diatomaceæ I can therefore, in 
common with Haeckel (1890), designate as holoplanktonic 
organisms. 

As opposed to these species, there is a series of other 
forms which, under certain cireumstances, form spores 
which sink to the bottom, but probably germinate again 
under more favorable conditions. These species may be 
called meroplanktonic organisms; they have a period of rest, 
during which they almost entirely disappear from the 
plankton, and a period of vegetation, during which they 
develope rapidly, and often appear in great numbers. 

Investigations have not yet been made to ascertain 
the external conditions which oceasion the formation of 
spores, and their germination has not been observed in any 
of the species. It is probable that the change of periods 
is not only dependent upon tbe time of year, but that it 
will prove to be different in different localities and different 
years. It appears from the results hitherto gained (Schiitt, 
1888, Engler, 1883), that the vegetation period is short in 
comparison to the period of rest. 

There are 5 species among the N. Atlantic Expedi- 
tion material, in which spores are found, viz. Chætoceros 
debile and furcellatum, Thalassiosira gravida and Norden- 
sköldii, Fragilaria oceamica. Of these, Chætoceros debile 
is an Atlantic form, occurring only at Station 296; the 
other 4 are principally found at the truely arctic stations 
(345, 354, 362). Clætoceros furcellatum and Fragilaria 
oceanica have also hitherto only been found in high nor- 
thern latitudes; the Tlhalassiosira species have a wider 
distribution, but in lower latitudes have their vegetation 
period especially in the winter. 

Cilioflagellata and Silicoflagellata oceur in such small 
numbers, that they do not greatly affect the character of 
the plankton. 

Thus although the N. Atlantic Expedition's plankton 
material is rather meagre, it may yet give certain general 
results, which can be summed up in the following manner. 

The water of the Atlantic 15 especially characterized by 
the holoplanktonie species Chætoceros decipiens, atlanticum, 
boreale and Brightwellii, and by the Rhizosolemia species; 
the water of the polar sea during summer, by the meroplank- 
tonic species Chætoceros furcellatum, Fragilaria oceanica 
and the Thalasstosira species.  Thalassiothriz longissima Is 
common to all the samples. 

From the contents of these samples, however, no de- 
cided boundary can be drawn, either because the ocean 
currents mix to a certain extent with one another, or be- 
cause the Diatomaceæ have the power of rising or sinking 
from one stratum of water to another, independently of 
the currents. On other occasions, I have found facts 
which clearly point to the occurrence of the last-named 
possibility. 








Diatomacexæ, 


Thalassiothrix, CI. et Grun. 


Th. longissima, Cl. et Grun. (1880) p. 108. 
Syn. Synedra Thalassiothriæ, Cl. (1873, 13) p. 22, T. IV, fig. 22. 

-- —  Schiitt (1893) p. 18, fig. 4, p. 21, fig. 11. 

Forekommer i alle Nordhavs-expeditionens prøver. 
Kommer ind til Norges kyst især vinter og vaar, men 
ogsaa til andre aarstider, med atlantisk vand. 

Udbredelse. Atlanterhavet — Ishavet. 


Nitschia, W. Sm. 


N. longissima, (Bréb.) Ralfs. 
Cl. et Grun. (1880) p. 100. 


Syn. Nitschiella longissima, Van Heurek. Synopsis T. 70, fig. 2. 


Ifølge Sars's tegninger er denne art funden paa Nord- 
havs-expeditionen st. 345, sparsomt. Selv har jeg seet den 
i prøver fra Lofoten (marts—april 1896, Nordgaard). 


Udbredelse. Atlanterhavet —lshavet. 


Fragilaria, Lyngb. 


gt 


F. oceanica, Cl. (1873, 13) p. 22, T. IV, fig. 25. 
Grun. (1884) T. II, fig. 14. 
Syn. F. arctica, Grun. in Cl. et Grun. (1880) p. 110, T. VII, fig. 124. 
Filamentets bredde varierer fra 7—39,å. De ,indre 
celler*, som Cleve afbilder og omtaler (1. c. 1873), er ganske 
vist hvilesporer; jeg har ogsaa selv iagttaget dem i flere 
af mine præparater fra Ishavet og fra Lofotens kyst. 


Forekomst. Nordhavs-expeditionen st. 845, 354. Lo- 
foten marts—april 1896 (Nordgaard) med Phæoeystis Pou- 


Diatomaceæ. 


Thalassiothrix, Cl. et Grun. 


Th. longissima, Cl. et Grun. (1880) p. 108. 
Syn. Synedra Thalassiothrix, Cl. (1873, 13) p. 22, PI. IV, fig. 22. 
— — , Schiitt (1893) p. 18, fig. 4, p. 21, fig. 11. 
Oceurs in all the N. Atlantic Expedition samples. 
Comes in to the shores of Norway especially in winter and 
spring, but also at other times, with Atlantic water. 
Distribution. Atlantic Ocean, Arctic Qcean. 


Nitschia, W. Sm. 


N. longissima, (Bréb.) Ralfs. 
Cl. et Grun. (1880) p. 100. 


Syn. Nitschiella longissima, Van Heurck. Synopsis T. 70, fig. 2 


According to Sars's drawings, this species was found 
at Station 345 of the N. Atlantic Expedition, in small 
numbers. I myself have seen 1t in samples from Lofoten 
(March and April, 1896, Nordgaard). 

Distribution. Atlantic Ocean, Arctic Ocean. 


Fragilaria, Lyngb. 


F. oceanica, Cl. (1873, 13) p. 22, Pl. IV, fig. 25. 
Grun. (1884) PI. II, fig. 14. 

Syn. F. arctica, Grun. in C1, et Grun. (1880) p. 110, Pl. VII, fig. 124. 

The width of the filaments varies from 7 to 39u. 
The ,interior cells*, which Cleve figures and describes, (1. 
c. 1873), are without doubt spores. I too, have observed 
them in several of my preparations from the Arctic Ocean 
and the coast of Lofoten. 

Occurrence.  N. Atlantic Expedition Stations 345, 
354; Lofoten, March and April, 1896 (Nordgaard), with 


cheti (Har.) Lagerh.; N. Atlanterhav, 669 N. br., 80'/£9 
L. W. (Haslum) med Thalassiosira-arter. 
Atlanterhav. 


Udbredelse. Ishavet—N. 


Rhizosolenia, Ehr. 
Rh. alata, Brightw. (1858) T. V, fig. 8. 
19 2008 105 MG mes Alle 
var. truncata, n. var. T. IV, fig. 67, a—c. 
Adskiller sig fra hovedformen og fra var. gracillima, 
Cl. ved en kortere kalyptra med kegleformet, ret, bred, 
Diameter 5—13 u. 


Peragallo (1892) 


tvært afskaaren spids. 
Forekomst. Nordhavs-expeditionens st. 296, 312 ete. 
N. Atlanterhav mai 1896 (Bie). 
Udbredelse.. Hovedarten 1 alle have, var. truncata 1 
N. Atlant., var. gracillima Ol. i Østersøen—Nordsøen. 


Rh. semispina, Hensen (1887) p. 84, T. V, fig. 39. 
Fig. Schitt (1893) p. 21, fig. 9. 

Diameter 4.5—12.5 ye. 

Forekomst. Nordhavs-expeditionens st. 296, 297, 331, 
Vestkysten juni—juli 1895 (Hjort), februar 1896 (Nord- 
gaard), Drøbak februar 1896, N. Atlanterhav mai 1896 
(Bie). 


Udbredelse. N. Atlanterhav—V. Østersøen. 


Rh. styliformis, Brightw. (1858) T. V, tig. 5. 
(1892) p. 111, T. IV, fig. 1—5. 
Udbredelse. Atlanterhavet —Østersøen. 


Peragallo 


Chætoceros, Ehr. 


Arter af slegten Chætoceros forekommer til sine tider 
i store mængder i havet ved vore kyster, hvor de ofte 
danner hovedmassen af planktonet. Men det har hidtil 
været forbundet med vanskeligheder at studere dem, da 
arternes systematiske forhold endnu ikke paa langt nær er 
udredede. Derfor har jeg fundet det heldigst her at give 
en samlet beskrivelse af alle de arter, som jeg har fundet 
ved vore kyster. 

De ældre forskere, som har undersøgt diatomaceer, 
har saagodtsom udelukkende undersøgt det glødede kisel- 
panser enten tørt eller indesluttet i forskjellige sterkt lys- 
brydende medier; derved har man opnaaet at adskille fine 
strukturforhold i cellevæggen. Disse methoder er vistnok 
fremdeles nødvendige for alle diatomaceer; men for Chæto- 
ceros-arterne er de ikke tilstrækkelige. 








Phæocystis  Poucheti (Har.) Lagerh.; N. Atlantic Ocean, 
66" N. Lat. 30'/19 W. Long. (Haslum), with species of 
Thalassiosira. 


Distribution. Arctic Ocean, N. Atlantic Ocean. 


Rhizosolenia, Ehv. 
Rh. alata, Brightw. (1858) PI. V, fig. 8. 
10» TUG JØL 94 sen GUL, 
var. truncata, n. var. Pl. IV, fig. 67, a—c. 
Is distinguishable from the chief form, and from var. 


Peragallo (1892), 


graeillima, C1. by a shorter calyptra, with a straight, broad, 
abruptly-truncated point. Diameter 5—13 u. 

Occurrence. N. Atlantic Expedition Stations 296, 312, 
etc.; N. Atlantic Ocean, May, 1896 (Bie). 

Distribution. The chief species in all seas, var. frun- 
cata, N. Atlantic, var. gracillima, C1., Baltie and North Sea. 


Rh. semispina, Hensen (1887) p. 84, Pl. V, fig. 39. 
Fig. Schiitt (1893) p. 21, fig. 9. 

Diameter, 4.5—12.5 u. 3 
N. Atlantic Expedition Stations 296, 
297, 331; west coast of Norway, June and July, 1895, 
(Hjort), February, 1896 (Nordgaard); Drøbak, February, 
1896; N. Atlantic, May, 1896 (Bie). 

Distribution. N. Atlantic, West Baltic. 


Oceurrence. 


Rh. styliformis, Brightw. (1858) PI. V, fig. 5. 
(1892) p. 111; Pl. IV, figs. 1—5. 
Distribution. Atlantic, Baltic. 


Peragallo 


Chætoceros, Ehr. 


Species of the genus Clætoceros oceur at times in 
great numbers in the sea round our (the Norw.) coasts, 
where they often make up the great bulk of the plankton; 
but their study has hitherto been attended with difficulty, 
as the systematic conditions of the species are still far 
from being made clear. I have therefore thought it best 
to give here a collective description of ali the species that 
I have found on our (the Norw.) shores. 

Earlier naturalists, who have studied Diatomaceæ, 
have examined almost exclusively the siliceous cell walls 
which remain after exposure to the action of fire, either 
dry, or enclosed in various strongly refractive media, and 
have thereby succeeded in distinguishing delicate structural 
conditions in the cell walls. These methods, it 18 true, 
are still necessary for all Diatomaceæ, but are not suffi- 
cient for the Chætoceros species. 


Paa den ene side er der mange arter, hvis kiselpanser 
er saa tyndt, at det falder sammen ov bliver ukjendeligt 
ved indtørring, og selv paa de grovere arter kan cellevæe- 
gen lide formforandringer, saa at karakteristiske forhold 
undgaar opmerksomheden. Paa den anden side mister man 
derved anledningen til at iagttage celleindholdet; dette 
giver meget gode systematiske karakterer, som det er paa- 
vist af Pfitzer (1871) og Schiitt (1888, 1895). 


Naar algerne straks ved indsamlingen konserveres i 
sterk alkohol, fikseres baade kromatoforer og cellekjerne: 
de bør da helst farves f. eks. med safranin, som gjør meget 
god tjeneste og er let at behandle, og undersøges i vand. 
Med denne methode kan man naa længere end med nogen 
anden hidtil anvendt; arterne har da et saa karakteristisk 
udseende ved sin ydre form og sit celleindhold, at de kan 
gjenkjendes selv ved temmelig svage forstørrelser. 


Kun naar man skal undersøge hornenes eller hvile- 
sporernes struktur eller cellerne i sidestilling, kan det være 
nødvendigt at benytte glødningsmethoden eller kemisk be- 
handling. 

Chætoceros-arternes cellevæg bestaar af to skaller 
(valvæ) og et baand (tysk giirtelband); kun under auxospore- 
dannelsen har cellen to baand, et fæstet til hver af skal- 
Baandet eller den forbindende membran har form 
Det er ved 
eylindriske 


lerne. 
af en kortere eller længere aaben eylinder. 
sømmene (sutwrae) forbundet med skallenes 
del, skalkappen. Ved sømmene er cellevæggen oftest noget 
indsnevret, undertiden temmelig sterkt (f. eks. hos Clæto- 
ceros constrichim n. sp.). Skallernes bund har form af en 
mere eller mindre langstrakt ellipse, som kan være hvælvet 
konkav. Nær enderne af ellipsens længste axe er 
hornene fæstede. Ellipsens længste axe kalder jeg med 
Schiitt (1895) sagittalaxen (8), den korte axe transversal- 
aæen (t). Den tredie axe, som gaar fra midten af den ene 
skal til midten af den anden, kaldes longitudinalaxen (1).*) 
Det plan, som kan lægges gjennem denne og sagittalaxen, 
kaldes sagittalplanet. 


eller 


Cellen siges at ligge i frontstilling**), naar baandets 
bredeste side er vendt mod iagttageren (breite Giurtelband- 
ansicht). Naar skallens flade sees, kaldes det sidestilling 
(Scbalenansicht), og naar baandets smaleste side sees, sd- 
gittalstilling (sehmalle Giirtelbandansieht). 


Hornene udgaar et fra hvert af cellens 4 hjørner 
(cellen tænkes i frontstilling); de binder cellerne sammen i 


*) Otto Miiller (1895) har for diatomaceernes axer indført andre 
navne, $ = apikalaxen, £ = transapikalaxen, / — pervalvaraxen. 
Da Cleve har benyttet Schiutt's betegnelser, har jeg ogsaa troet 
at burde følge dem. 
**) Sechitt afviger her fra de ældre (engelske) forfattere; jeg har 
ment at burde følge disse i nomenklaturen, selv om Schiitts be- 
tegnelser i og for sig synes mig mere hensigtsmæssige. 


1 





There are, on the one hand, many species whose 
siliceous envelope is so thin that it eollapses and becomes 
unrecognizable after drying, and even in the coarser species, 
the cell wall may undergo changes of form, so that the 
characteristic conditions escape notice. On the other hand, 
the opportunity is thereby lost of observing the contents 
of the cell, which exhibit very good systematic characters, 
as demonstrated by Pfitzr (1871) and Schiitt (1888, 
1895). 

When the algæ, immediately after collection, are pre- 
served in alcohol, both the ehromatophores and the cell- 
nucleus are fixed, and should then be stained (e. g. with 
saffranin, wbich answers the purpose very well, and is easy 
to manipulate), and examined in water. By this method 
we are enabled to get farther than by any other hitherto 
employed; the external form and cellular contents of the 
species are then so characteristic in appearance, that they 
are recognisable even under a tolerably weak magnifying 
power. 

Only when the structure of the setæ or the spores, 
or a side view of the cells is to be examined, may it be 
necessary to expose to the action of fire or to boil with 
acids. 

The cell wall of the Cliætoceros species consists of 
two valves (valvæ) and a hoop (German, Girtelband). 
During the formation of the auxospores the cell has two 
hoops, one connected to each of the valves. The hoop, 
or connecting membrane has the shape of shorter or 
longer open eylinder. At the sutures (suturae), it is 
connected with the eylindrical portion of the valves, the 
mantle. At the sutures, the cell wall is often narrowed, 
sometimes very considerably (e. g. in Chætoceros constrictum 
n. Sp.). The bottom of the valves has the form of å more 
or less elongated ellipse. which may be convex or coneave. 
The setæ are attached near the extremities of the long 
axis of the ellipse. In common with Schiitt (1895), I call 
the long axis of the ellipse the sagittal aæxis (s), and the 
short axis, the transverse azxis (t); the third axis, which 
goes from the middle of one valve to the middle of the 
other, is called the longitudinal axis*). The plane which 
may be made to pass through this and the sagittal axis, 
is called the sagittal plane. 

That view in which the broadest side of the hoop is 
turned towards the observer is termed the front view**) 
of the cell (breite Giirtelbandansicht). When the surface 
of the valve is seen, it is ealled the side view (Sehalenan- 
sicht); and when the narrowest side of the hoop is seen, 
the sagittal view (schmalle Girtelbandansicht). 

The setæ issue one from each of the four angles of 
the cell (the front view of the cell is the one here sup- 
given other names to the axes of the 
axis, £ = transapical axis, / = pervalvar 
Schiitt's terminology, I have considered 


*) Otto Miiller (1895) has 
Diatomaceæ: $ = apical 
axis. Ås Cleve employs 
it right to do the same. 
Schiitt here differs from the earlier (English) writers, I have 
considered it right to follow the latter in their nomenclature, 
even though Schiitt's designations in themselves may be more 


convenient. 


kjeder; mellem cellerne findes aabninger, Joramina, der 
kan have forskjellig form. Hornene fra de tilstødende 
hjørner er sammenvoksede ved udgangspunktet eller noget 
udenfor dette; sjelden er de ikke direkte sammenvoksede, 
men forbundne ved en fin kiseltraad (Ch. externum n. 
sp.). Fra sammenvoksningspunktet gaar de oftest tværs 
paa længdeaxen og danner 1 almindelighed omtrent en 
ret vinkel med hinanden indbyrdes. Desuden kan de 
hos nogle arter være bøiede paa forskjellig maade; i al- 
mindelighed er de noget afbøiede mod længdeaxen i retning 
af filamentets nærmeste ende. Den yderste celle i kjeden 
bærer ofte horn, som i retning og form afviger fra de 
øvrige, terminalhornene; de kan være forsynede med eien- 
dommelige spiralstillede forhøininger, som har været benyt- 
tet til at karakterisere arterne. Disse forhøininger er dog 
ikke altid udpræget tilstede; især om sommeren er de ofte 
meget utydelige, ligesom ogsaa da cellevæggene er tyndere, 
foramina større og hornene spædere end om vinteren (se 
f. eks. T. III, fig. 87, Ch. didymum f. aestiva). 


Celledelingen hos Chætoceros er beskreven af Schiitt 
(1888); som Pfitzer har paavist, bliver ved diatomaceernes 
celledeling cellerne altid mindre og mindre, saa at der med 
logisk nødvendighed maa forudsættes en auxosporedannelse. 
Denne foregaar hos Chætoceros-arterne paa kjønsløs vei; 
den er beskreven af Schiitt (1889) for Ch. curvisetum OI. 
og en anden art fra Østersøen. Selv har jeg iagttaget den 
hos flere arter: Ch. constrictum n. sp., Ch. diadema (Ehr.), 
Ch. debile C1, Ch. teres Cl.; den foregaar hos disse om- 
trent paa samme maade som hos Ch. curvisetum. 


Hvilesporer har hidtil været kjendt kun for et for- 
holdsvis lidet antal former; det har lykkedes mig at paavise 
dem hos de fleste arter af underslegten Hyalochæte; som 
det vil sees af det følgende, har de store systematisk (og 
biologisk) betydning. 

Hyvilesporernes væg bestaar af to temmelig tykke, ofte 
bevæbnede skaller, som kan være temmelig forskjellige. 
Den, som dannes først (primærskallen eller den øvre skal, 
epitheka), er oftest høiere hvælvet end sekundærskallen, hy- 
potheka, der slutter ind i den første. Primærskallen har 
et eylindrisk parti, som slutter tæt ind til modercellens 
baand og hos enkelte arter vokser sammen med dette. 
Modereellens baand bliver isaafald fortykket og danner en 
eylindrisk kappe paa sporens øvre side (Ch. curvisetum OI, 
Ch. contortum, Schiitt). 


Sporen ligger enten midt i modereellen (Ch. Schiittii 
CL m. fl.) eller ensidig, nærmere ved den ene skal end 
ved den anden (Ch. laciniosum Schitt m. fl.); i sidste til- 
fælde vender den altid undersiden (sekundærskallen) mod 
modercellens nærmeste skal. Ensidigheden kan gaa saa 
vidt, at undersiden berører modercellens skal og vokser 
sammen med denne; i dette tilfælde bærer sporemodercel- 
lerne eiendommelige horn, ved hvilke sporerne fæstes parvis 


posed); they connect the cells in ebains or filaments. Be- 
tween the cells there are openings, foramina, which may 
be of various shapes. The setæ from adjacent angles are 
coalesced at their starting-point or somewhat beyond it; 
sometimes, but not often, they are not directly coalesced, 
but are connected by a fine siliceous thread (Ch. externum 
n. sp.). From the point of coalescence, they most frequently 
run transversely to the long axis, and generally form al- 
most a right angle with one another. They are, moreover, 
bent in various ways, generally somewhat deflected towards 
the long axis, in the direction of the nearest extremity of 
the filament. The 
ries setæ called terminal setæ, which, in direction and 


outermost cell in the chain often car- 


shape, differ from the others; they may often be furnished 
with peculiar, spiral prominences, which have been employed 
to characterise the species. These prominenees, however, 
are not always present in any marked degree; in summer 
especially, they are often very indistinet, the cell walls also 
at that time being thinner, the foramina larger, and the 
setæ more slender than during the winter (see e. g. PI. 
III, fig. 37, Ch. didymum f. aestiva). 

The cell-division in Chætoceros has been described by 
Schiitt (1888). As Pfitzer has demonstrated, the cells, in 
the cell-division of the Diatomaceæ, continually become 
smaller and smaller, so that there is a logieal necessity 
In the Chæto- 
ceros species it takes place asexually: it is described 
by Schiitt (1889) in the case of Ch. curvisetum Ol. and 
another species from the Baltic. I myself have observed 
it in several species, — Ch. constrictum n. sp., Ch. dia- 
dema (Ehr.), Ch. debile Ol. and Ch. teres O1.; it takes place 
in these species in the same way as in Ch. curvisetum. 


for presupposing an auxospore-formation. 


Spores have hitherto only been known in å compara- 
tively small number of forms: but I have succeeded in 
tracing them in most species of the sub-genus Hyalochæte. 
It will be seen from the following that they are of great 
systematic and biological importance. 

The wall of the spores consists of two fairly thick, 
The 
one which is first formed (the primary or upper valve, epi- 
theka) is often more vaulted than the secondary valve 
(hypotheka), which fits into the former. The primary valve 
has a eylindrical portion which fits closely into the hoop 
of the parent cell, and in some species coalesces with it. 


often armed valves, which may differ considerably. 


The hoop of the parent cell in such a case becomes thick- 
ened, and forms a eylindrical mantle on the upper side of 
the spore (Ch. curvisetum O1., Ch. contortum, Schiitt). 


The spore lies either in the middle of the parent 
cell (Ch. Schiittii C1., ete.) or on one side, nearer to one 
valve than to the other (Ch. laciniosum Sehiitt, etc.). In 
the latter case, it always turns its inferior side (secondary 
valve) towards the nearest of the valves of the parent cell. 
It may be so much to one side, that the inferior side tou- 
ches the valve of the parent cell and coalesces with it; in 
this case, the spore parent cells carry peculiar setæ, by 


sammen med undersiderne mod hinanden (Ch. didymum 
Ehr., Ch. furcellatum Bail., Ch. cinctum n. sp.). 


Paa grund af den eiendommelige celledeling og auxo- 
sporedannelsen varierer kjedernes bredde (s) indenfor tem- 
De 
som udgaar af auxosporen, er i de iagttagne 


melig vide grænser for hver enkelt art. nye kjeder, 
tilfælde 21/. 
—3 gange saa brede som de gamle: men der forekommer 
endnu større variationer. I et enkelt præparat fra Atlan- 
terhavet har jeg saaledes fundet Ch. decipiens Cl. varierende 
fra 12—78 wu; 1 pelagiske prøver har jeg i det hele fun- 
det variationerne størst; flere arter kan under disse forhold 
blive meget smalere, end jeg ellers har kunnet finde dem; 
det derfor, som om auxosporedannelsen paa det 
aabne hav foregaar forholdsvis sjeldnere end nær kysten. 


synes 


Medens bredden (s) varierer temmelig sterkt, er tyk- 
kelsen (f) næsten konstant; cellens omrids i sidestilling kan 
derfor hos en og 
temmelig fladtrykt Cellens længde (.) varierer 
mindre end bredden, men altid i omvendt forhold til denne; 
forholdet mellem bredde og længde (s:1) vil derfor hos de 


samme art variere fra eirkelform til en 
ellipse. 


fleste arter variere overordentlig, saa at det har liden eller 
ingen betydning som Schiitt har 
(1895) beskrevet nogle arter, som alene ved denne eller 
lignende karakterer adskiller sig fra andre; jeg anser disse 
Saaledes er Ch. 
medium Schitt og Ch. compressum Sehitt = Ch. contortum 
Schitt, Ch. procerum Schitt = Oh. Schiittii C1., Oh. Grunowii 
Schitt = Ch. decipiens O1., Ch. Clever Sehitt = Ch. dia- 
dema Ehr., Cl. compactum NSehitt = Ch. atlanticum OI.). 

Af noget større betydning er baandeylinderens længde 
i forhold til cellens længde; i vegetative celler er den no- 
genlunde konstant, hos de fleste arter omtrent 1/; af cellens 


systematisk karakter. 


ikke engang for selvstændige varieteter. 


længde; under sporedannelsen forøges den sterkt, og ved 
auxosporedannelsen dannes der to baand. Hos enkelte arter 
er baandet altid meget kort (Ch. Schiittii OL, Ch. Ralfsii 
Cl, Ch. affine Lauder), hos andre langt eylindrisk (Ch. 
teres Ol, Ch. laciniosum Schitt). 


Kromatoforernes form, antal og stilling har stor sy- 
stematisk betydning. Saaledes deler disse karakterer slegten 
meget naturlig i underslegterne Phæoceros og Hyalochæte, 
og arterne indenfor den sidstnævnte underslegt kan ogsaa 
paa en naturlig maade grupperes efter kromatoforerne. 
Deres antal og stilling er nemlig i det store og hele kon- 
stant; en undtagelse danner Ch. laciniosum Nehitt, hvor 
antallet varierer fra ? til 1, eftersom cellen er smal og 
lang eller bred og kort. Den sidstnævnte form er af Schiitt 
beskrevet som særskilt art under navn af Ch. breve Schitt. 











which the spores are binately conjoined, with their inferior 
sides towards one another (Ch. didymum Ehr., Cl. furcel- 
latum Bail., Ch. cinctum n. sp.). 

On account of the peculiar cell-division and auxo- 
spore formation, the width (s) of the filaments varies within 
rather wide limits in each separate species. The new 
are, in the cases 
to 3 times as broad as the old ones, 


chains which issue from the 
observed, from 2"/» 


Aauxospores 


and even greater variations occur. For instance, in a 
single preparation from the Atlantic Ocean, I have found 
Ch. decipiens Cl. varying from 12 to 784. Upon the 
whole, I have found the greatest variations in pelagic sam- 
ples, many species, under these conditions. being much 
narrower than I have elsewhere found them to be. It 
therefore seems as if auxospore formation occurs less fre- 
quently in the open sea than near the shore. 

While the width (s) varies considerably, the thickness 
(€) is almost invariable; the contour of the cell, in a side 
view, may therefore, in one species, vary between a circle 
and a rather flat ellipse. The length (7) of the cell varies 
less than the width, but always in an inverse ratio; so that 
the proportion between the width and the length (s : 1) will, 
in most species, vary very much, and thus be of little or 
Schiitt, in 1895, 
deseribed some species which are distinguished from others 
only by this or similar characters; but I do not even con- 


no importance as åa systematic character. 


sider these to be independent varieties (such are Ch. medium 
Schitt and Cl. compressum Schiitt = Ch. contortum Sehiitt, 
Ch. procerum NSchitt = Ch. Schiittii OL, Ch. Grunowii 
Schiitt = Ch. decipiens OL, Ch. Clevet Schitt = Ch. dia- 
dema Ehr., Ch. compactum Sechitt = Ch. atlantieum O1.). 

The length of the hoop-eylinder in proportion to that 
of the cell is of somewhat greater importance. In vegeta- 
tive cells, the former is to a certain extent constant, being 
in most species about !/s the length of the cell; during the 
formation of the spores, it is very much increased, and in 
the auxospore formation, two hoops are formed. In a few 
species, the hoop-eylinder is always very short (Ch. Schiittii 
Cl, Ch. Ralfvii OL, Ch. affine Lauder), in others long 
(Ch. teres Cl, Ch. laciniosum NSchitt). 

The shape, number and position of the chromato- 
phores, is of great systematic importance, so that these 
characters divide the genus very naturally into the sub- 
genera Phæoceros and Hyalochæte. "The species in the last- 
named sub-genus can also be grouped naturally according 
to the chromatophores. Their number and position are 
on the whole constant; but C%. lacmiosum Schiitt forms 
an exception to this rule, the number there varying from 
2, when the cell is long and narrow, to 1, when it is short 
and broad. The latter form has been deseribed by Sehiitt 
as a separate species under the name of Ch. breve Sehiitt. 


Subgenus I. 
Phæoceros, Gran mser. 


Hornene tykke, ofte tornede, hule med protoplasma 
og kromatoforer, som flyder ud, naav de brækkes over. 
Cellekjerne centralstillet, kromatoforerne talrige, helt eller 
tilnærmelsesvis kugleformede, plastiske, fordelte i protoplas- 
maet omkring kjernen, langs væggene og i hornene. Hlvile- 
sporer kjendes ikke. 

A. Hornenes rødder ligger i sagittalplanet. 
ca. Hornene alle næsten i ét plan (sagittalplanet), krydsende 
hverandre uden bøining under en omtrent ret vinkel. 
I. Oh. atlanticm, Cl. 
2. Hornene divergerende i alle retninger, bøiede udover ved 
2. Ch. boreale, C1. 
B. Hornenes udgangspunkter ligger udenfor sagittalplanet; linjerne 
mellem dem danner spidse vinkler med dette, afvekslende til 


sammenvoksningspunkterne. 


begge sider. 
«. Cellerne enkeltvis eller i korte kjeder. 3. Ch. damicum, O1. 
2. Cellerne i længere kjeder, hornene afbøiede fra kjedens ene 


ende mod den anden. 4. Oh. Brightwellii, OL. 


I. Chætoceros atlanticum, C1. (1873, 13) p. 11, T. IT, 
fig 8. 
Fig, Ch. atlanticeum, var. tumescens, Grun. 
T. 81, fig. 6. 
Descr. Ch. atlanticum, Cl. (1894) p. 11. 


Syn. Ch. compactum, Schiitt (1895) p. 46, fig. 


Van Heurck. Synopsis. 


Denne art er let kjendelig efter Cleves beskrivelse og 
tegninger. 
15—38.5 ut. 

Vegetationstid. Hele aaret. 

Forekomst. Atlanterhavet (Nordhavsexp., Bie), Vest- 
kysten (Hjort, Nordgaard), Lofoten (Nordgaard) Christiania- 
fjorden. 

Udbredelse. 


Kjedens bredde har jeg fundet varierende fra 


Atlanterhavet —Ishavet—Skagerak. 


2. Chætoceros boreale, Bail. 
Fig. Brightw. (1856) T. VII, fig. 12—15. 

Cleve (1873. 13) T. IT, fig. Ta, d. 
Descr. Cleve (1894) p. 12. 

Kjederne rette, bredde 14—411u.  Cellerne i front- 
stilling rektangulære med skarpe, stumpvinklede hjørner. 
Skallerne begge omtrent lige konvekse, foramina fladtrykt 
sekskantede. Kromatoforer talrige, næsten kugleformede, 
Hornene tykke, udgangs- 
punkterne i sagittalplanet indenfor skallens rand, paa begge 
Hornene gaar i 
skraa retning til sammenvoksningspunktet, derefter tværs 
paa kjedens længdeaxe i forskjellige retninger; de er tor- 
nede især i sin ydre del, hvor de kan være fortykkede 
og næsten kantede. 

Vegetationstid. Hele aaret. 

Forekomst. Alle have. 


fordelte i cellen og i hornene. 


skaller i omtrent lige indbyrdes afstand. 
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Sub-genus I. 
Phæoceros, Gran mser. 


Setæ thick, often spinous, hollow and filled with pro- 
toplasm and chromatophores, which escape when the setæ 
Cell-nucleus situated centrally, ehromatophores 
numerous, perfectly or approximately spherical in shape, 
plastic, distributed in the protoplasm round the nucleus, 
along the walls, and in the setæ. 


are broken. 


Spores unknown. 


A. The roots of the setæ in the sagittal plane. 
ca. Setæ nearly all in one plane (sagittal plane) crossing one 
another without curve, at almost a right angle. 
1. Oh. atlanticum, OC. 
3. Setæ diverging in all directions, curving out at the points of 
coalescence. 2. Oh. boreale, Cl. 
B. Insertions of the setæ situated outside the sagittal plane, the 
lines between them forming acute angles with it, alternately on 
each side, 


ca. Cells single or in short chains. 3. Oh. danicum, O1. 
2. Cells in longer chains; setæ defleeted from the one end of 
the chain towards the other. 4. Ch. Brightwellii OC. 


1. Chætoceros atlanticum, Cl. (1873, 13), p. 11, Pl. II, 
fig. 8. 

Fig. Oh. atlanticum, var. tumescens Grun. 

PI. 81, fig. 6. 

Descr. Ch. atlanticum, C1. (1894) p. 11. 

Syn. Ch. compactum, Schitt (1895) p. 46, fig. 23. 


Van Heurck Synopsis, 


This species is easily recognisable from Oleve's de- 
The width of the filaments I have 
found to vary from 15 to 38.5 u. 

Period of Vegetation. "The whole year. 

Occeurrence. Atlantic (Norw. N. Atl. Exp.. Bie), 
W. coast of Norway (Hjort, Nordgaard), Lofoten (Nord- 
gaard), Christiania Fjord. 

Distribution. Atlantic Ocean, Arctic Ocean, Ska- 


gerak. 


seription and drawings. 


2. Chætoceros boreale. Bail. 
Fig. Brightw. (1856) Pl. VII, figs. 12—15. 
» Cleve (1973, 13) Pl. II, fig. 7a, d. 
Deser. Cleve (1994) p. 12. 
Cells, in a front 
Val- 
ves almost equally convex; foramina compressed hexagonal. 
Chromatophores numerous, almost spherical, distributed in 
the cell and in the setæ. NSetæ thick, insertions in the 
sagittal plane within the edge of the valve, in both valves 
at about the same mutual distance. The setæ run in an 
oblique direction to the point of coalescence, and then 
transversely to the long axis of the filament in different 
directions; they are spinous, especially in their distal part, 
where they may be thickened and almost angular. 
Period of Vegetatton. "The whole year. 
Occurrence. All oceans. 


Chains straight, width 14—41 yi. 
view, rectangular with pointed, obtuse-angled corners. 


3. Chætoceros danicum, Cl. (1885) p. 55. 
Descr, Cleve (1894) p. 12. 
Fig, Ch. Wighami, Van Heurcek. Synopsis. T.82, fig. 1. 
Forekomst. 
Udbredelse. 


Kristianiafjorden, sjelden. 
Østersøen—Kattegat. 


4. Chætoceros Brightwellii, Cl. T. I, fig. 1a—c. 
Syn. Chætoceros boreale 3 
fig. 
== convolutum, Castr. (1886) Pai. 
— boreale, Cl. p. p. (1894) p. 12 


Brightwellii, C1. (1873, 13) T. II, 
Dy ce: 


, 


Kjederne rette, bredde 12—24 u., deres ender for- 
skjellige, hornene bøiede fra den øvre mod den nedre. 
Cellerne i frontstilling rektangulære, hjørnerne paa over- 
siden afrundede, paa undersiden skarpe. Skallerne ulige, 
den ene hvælvet, den anden næsten plan. Hornenes ud- 
gangspunkter udenfor sagittalplanet, linjen mellem dem gaar 
gjennem kjedens længdeaxe og danner en spids vinkel 
afvekslende paa begge sider af sagittalplanet. Udsangs- 
punkterne ligger paa den plane skal nær randen. paa den 
konvexe nærmere midten. Hornene temmelig tykke, nær 
udgangspunktet bøiede; tornene mindre end hos Ch. boreale. 
Foramina fladt trapezformede eller ganske lukkede af de 
skjævt udgaaende horn. 


Udbredelse. Atlanterhavet. 


Subgenus Il. 
Hyalochæte, Gran mscr. 


Hornene tynde, farveløse. GCellekjerne vægstillet, kro- 
matoforer pladeformede, vægstillede. 
hos de fleste arter. 


Hvilesporer kjendes 


A. Kromatoforer flere end to i hver celle. 
a. Grove kjeder med differentierede terminalhorn:. 
* Kromatoforer 4—10 større plader, hornene sammenvoksede 
et kort stykke efter længden. 5. Oh. decipiens, C1. 
** Kromatoforer talrige smaa plader, hornene kun ved ud- 


gangspunktet sammenvoksede. 6.: Ch. teres, Cl. 
b. Spædere kjeder uden differentierede terminalhorn, men paa 
nogle steder med intermediære horn fortykkede, longitudinalt 


af bøiede i samme retning. 
7. Ch. contortum, Schiitt. 
B. Kromatoforerne trykkede op mod skallernes bund, 2? (hos Ch. 
laciniosum undertiden 1) i hver celle. 
I. Kjederne rette, hornene direkte sammenvoksede. 
a. Foramina todelte, skallerne berører hinanden i midten. 
8. Ch. simile, C1. 
b. Foramina udelte, skallerne konkave. 

* Skallerne med en halvkugleformig udvækst i midten, 
sporerne helt ensidig i modercellerne, sammenknyttede 
parvis 9, Oh. didymum, Ehr. 

** Skallerne konkave, paa midten svagt eller ikke hvæl- 
vede, sporerne enkeltvis. 














3. Chætoceros danicum, Cl. (1885) p. 55. 
Deser. Cleve (1894) p. 12. 
Fig. Ch. Wighami, Van Heurck Synopsis. PI. 82, 
Oceurrence. 
Distribution. 


Christiania Fjord, rare. 
Baltic, Kattegat. 


4. Chætoceros Brightwellii, Cl. Pl. I, fig. 1 a—c. 
Syn. Chætoceros boreale 3 Brightwellii C1. (1873. 13) PI. IL, 
fig. 

— convolutum Castr. (1886) p. 

= boreale Cl. p. p. (1894) p. 12. 


HibeNe. 


TATE 


Filaments straight, width 12—24 wu, extremities dif- 
ferent, the setæ bent from the upper towards the lower. 
Cells, in a front view, rectangular, the angles on the upper 
side rounded, on the under side sharp. Valves unequal, 
the the other almost flat. Insertions of the 
setæ outside the sagittal plane, the line between them 


one convex, 
passing through the long axis of the filament, and forming 
an acute angle alternately on each side of the sagittal 
plane. The upon the flat valve are near the 
edge, upon the convex valve, nearer the middle. Setæ rather 
thick, curved near the point of issue; spines fewer than in 
Ch. boreale. Foramina flatly trapeziform in shape, or com- 
pletely closed by the obliquely projecting setæ. 
Distribution. Atlantic Ocean. 


insertions 


Sub-genus II. 
Hyalochæte, Gran mser. 


Setæ thin, colourless.  Nucleus situated in the wall: 
chromatophores lamelliform, situated in the wall. Spores 
found in most of the species. 


Å. Chromatophores more than 2? in each cell. 
a. Coarse filaments with differentiated terminal setæ. 
* Chromatophores 4—10 large lamellæ; setæ coalesced for 
5. Ch. decipiens, C1. 
** Chromatophores numerous small lamellæ; setæ coalesced 
only at the insertion. 6. Ch. teres, Cl. 
b. More slender filaments differentiated terminal setæ, 
but in some places with intermediary setæ thickened and 
longitudinally deflected in the same direction. 
7. Ch. contortum, Schitt. 
B. Chromatophores pressed close up to the bottom of the valves, 
2 in each cell (in Ch. laciniosum sometimes 1). 
I, Filaments straight, setæ directly coalesced. 
a. Foramina bi-partite, valves touching one another in the 
8..0h. simile, Cl. 


a short portion of their length. 


without 


middle. 
b. Foramina single, valves concave. 
* Valves with a hemispherical protuberanee in the mid- 
dle, spores situated quite at one side, connected in pairs. 
9. Ch. didgmum, Ehr. 
** Valves concave, not convex. or only slightly so, in the 
middle; spores single. 
o* 


a. Sporerne glatte, noget ensidig stillede, cellernes 
hjørner berører hverandre ikke. 
10. Ch. laciniosum, Schiitt. 
2. Sporerne tornede, beliggende midt i modercellerne, 
cellerne berører hverandre med hjørnerne. 
11. Ch. constrictum, n. sp- 
II. Hornene ikke direkte sammenvoksede, forbundne med en 
kort stift. 23. OC. externum, n. sp. 
C. Kromatofor I i hver celle, frontstillet (trykket op mod en af 
baandets brede sider). 
I. Kjederne rette eller svagt uregelmæssig bøiede, ikke forenede 
i slimhyllede kolonier. 
a. Cellerne berører hverandre med hjørnerne. 
* Kjederne mangecellede, over 9 « brede. 
ca. Terminalhorn differentierede, meget kortere end de 
Øvrige. 
$. Terminalhorn divergerende en stump vinkel. 
12. Oh. Schittii, Cl. 
$$. Terminalhorn divergerende en spids vinkel. 
180 nilenknsp. 
8. Terminalhorn i længde og tykkelse lig de øvrige horn. 


$. Foramina spalteformed eller manglende. 
16. Ch. crinitum, Schitt. 
$$. Foramina lancetformede. 
17. Ch. coronatum, n. sp. 
** Kjederne faacellede, 5-—15 ø brede. 
a. Foramina spalteformede. 
26. Ch. Wighami, Brightw. 
8. Foramina bredt lancetformede. 
27. Ch, biconcavum, n. sp. 
b. Cellernes hjørner berører hverandre ikke. 
* Terminalhorn skarpt differentierede. 
ca. Sporernes primærskal med erenede torne, sekun- 
dærskallen glat. 14. Ch. diadema, Ehr. 
8. Sporernes skaller begge med ugrenede torne. 
15. Oh. seiracanthum, n. sp. 
** Merminalhorn ikke differentierede. 
a. Hornene lyreformig transversalt 
forkislede ugrenede haar. 
20. Ch. scolopendra, C1. 
8. Hornene glatte, oftest rette; sporerne parvis for- 
enede, sammenyvoksede mel modercellernes skaller, 


udbøiede, med 


som bærer eiendommelige, fortykkede horn, der er 
sammenvoksede til et stykke ovenfor roden. 
$. Sporemodereellernes horn tilbagebøiede. 
21. Ch. cinctum, n. sp. 
$$. Sporemodercellernes horn meget svagt diverge- 
rende. 22. Ch. furcellatum, Bail. 
II. Kjederne spiralformig bøiede, hornene alle bøiede mod spi- 
rallens ydre side; terminalhorn ikke differentierede. 
a. Cellerne berører hverandre med hjørnerne. 
18. Ch. curvisetum, Cl. 
b. Cellerne berører hverandre ikke med hjørnerne. 
19. Ch. dedile, C1. 
III. Kjederne bøiede, forenede til kolonier ved et slimhylle. 
Nogle af hornene forlængde i sagittal retning, sammenfiltrede 
i koloniens midte. 
ca. Foramina smale, sporerne glatte. 
24. Ch. sociale, Lauder. 
b. Foramina næsten af cellernes bredde, sporerne fint tor- 
nede. 25. Ch. radians, Schiitt. 
D. Cellerne ikke forenede i kjeder, kromatoforerne 2, sagittalstillede. 
28, Oh. gracile, Schitt. 
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a. Spores somewhat on one side, smooth, corners of 
the cells not touching one another. 
10. Ch. laciniosum, Sechiitt. 
2. Spores in the middle, spinous, cells touching one 
another at the corners. 
11. Oh. constrictum, n. sp. 
II. Setæ not directly coalesced, but connected by a short sili- 
ceous thread. 23. Ch. externim, n. sp. 
C. Chromatophore 1 in each cell, situated in front (pressed up to 
one of the broad sides of the hoop). 
I. Chains straight or irregularly curved, not united into gela- 
tinous colonies. 
a. Cells touching one another at the angles. 
* Chains multicellular, more than 9 « broad. 
ca, Terminal setæ differentiated, much shorter than the 
others. 
$. Terminal setæ diverging at an obtuse angle. 
12. Ch, Schiittii, Ol. 
S$. Terminal setæ diverging at an acute angle. 
13. Ch. Willei, n. sp. 
8. Terminal setæ in length and thickness like the 
other setæ. 
$. Foramina linear or absent. 
16. Ch. crinitum, Schitt. 
S$. Foramina lanceolate. 
17. Ch. coronatum, 
* Chains few-celled, 5 to 15 x broad. 
ca. Foramina linear. 


n. Sp. 


26. Ch, Wighami, Brightw. 
2. Foramina broadly lanceolate. 
27. Ch. biconcavum, n. sp. 
b. Corners of the cells not touching one another. 
* Terminal setæ sharply differentiated. 
«a. Primary valve of the spores with ramified spines, 
secondary valve smooth. 14. Oh. diadema, Ehr. 
2. Both valves of the spores with unramified spines. 
15. Ch. seiracanthum, n. sp. 
** Terminal setæ not differentiated. 
a. Setæ lyrate transversally bent outwards, furnished 
cilia. 
20. Ch. scolopendra, Ol. 
3. Setæ smooth, generally straight; spores binately 
conjoined, coalesced with the valves of the mother 
cells, which carry peculiar, thickened setæ, coales- 
ced for a short distance above the base. 
$. Setæ of the spore mother cells recurved. 
21. Ch. cinctum, n. sp. 
S$. Setæ of the spore parent cells very slightly 
divergent. 22. Ch. furcellatum, Bail. 
II. Filaments spirally curved, setæ all deflected towards the 
outer side of the spiral; terminal setæ undifferentiated. 
a. Cells touching each other at the angles. 
18. Ch. curvisetum, O1. 
b. Cells not touching each other at the angles. 
19. Ch. debile, C1. 
III. Filaments curved, united into colonies by a gelatinous in- 
vestment. Å few setæ elongated in a sagittal direction, 
matted together in the middle of the colony. 
a. Foramina narrow, spores smooth. 
24. Ch. sociale, Lauder. 
b. Foramina almost the width of the cells, spores finely 
spinous. 25. Oh. radians, Schitt. 
L. Cells not connected in filaments, chromatophores 2, situated 
sagittally. 28. Ch. gracile, Schitt. 


with siliceous unramified 


5. Chætoceros decipiens, Cl. (1873, 13) p. 11, T. I, fig. 5. 
Tab. nostr. I, fig. 2, 3, T. ITT, fig. 34. 
Syn. Ch. decipiens v. conereta, Grun. (1880) p. 120. 
» Concretum, Grun. in Engler (1883) p. XL 
» Grunowii, Schitt (1895) p. 43, fig. 14 a, b. 

Kjederne vette, stive, flercellede, mere eller mindre 
sammentrykte, 12—78 sv brede. 

Cellerne i frontstilling rektangulære med skarpe, ofte 
fremspringende hjørner. Skallerne mere eller mindre kon- 
kave, foramina cirkulære, ovale eller næsten spalteformede, 
med svag indsnøring paa midten. Baandets længde variabel, 
omkring !/s af cellens længde. 

Cellekjerne og kromatotorer væegstillede, kromatofo- 
rerne pladeformede, forholdsvis store, 4—10 i hver celle. 


Cellerne berører hverandre med skarpe hjørner, fra 
hvilke hornene gaar ud i sagittal retning, sammenvoksede 
paa en kort strækning; derefter divergerer de svagt bue- 
formig i transversal retning, symmetrisk 1 forhold til sagit- 
talplanet, afbøies desuden longitudinalt i retning af fila- 
mentets nærmeste ende. 

Terminalhorn skarpt differentierede, kortere og tyk- 
kere end de andre, stribede paa tværs; de gaar udi sagit- 
talplanet i skraa retning, afbøies derefter mod longitudinal- 
aksen, saa at de bliver næsten parallele med denne. 

Hvilesporer ukjendte. 


Varierer meget især med hensyn til cellevæggens og 
hornenes tykkelse og formen af foramina. Som yderformer 
kan adskilles: 

f. hiemalis, Gran mser. T.T, fig. 2. 

Cellevæggen sterkt forkislet, tyk, hornene tykke, fora- 
mina smale, næsten spalteformede med svag indsnøring paa 
midten. Vegeterer især i februar—marts. 

f. interrupta, Gran mser. T. III, fig. 34. 

Svagere forkislet, hornene tynde, skallerne sterkt kon- 
kave, foramina i de smaleste kjeder cirkulære, hos de bre- 
dere mere eller mindre langstrakt ovale. Vegeterer især 
om sommeren. 

Ch. decipiens er den almindeligste af alle vore arter, 
vegeterer til alle aarstider og findes næsten overalt ved 
vore kyster, om end ofte sparsomt. 


Udbredelse. N. Atlanterhav i store mængder. Isha- 
vet, Nordsøen, Skagerak—Østersøen (Engler, Nchitt). 


6. Chætoceros teres, Cl. (1896, 5) p. 30, fig. 7. 
Tab. III, fig. 35—36. 

Kjederne rette, ikke snoede, omtrent eylindriske, 18 
—48 u brede.  Cellerne i frontstilling rektangulære med 
skarpe hjørner, oftest længere end filamentets bredde, i 
sidestilling cirkulære-elliptiske, i sagittalstilling forlænget 
elliptiske. 
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5. Chætoceros decipiens, C1. (1873, 15) p. 11, PI. I, fig. 5. 
PET, føs0 2, JPL TIL 034 
Syn. Ch. decipiens v: concreta, Grun. (1880) p. 120. 
concretum, Grun. in Engler (1883) p. XI. 
Grunowit, Schiitt (1895) p. 43, fig. 14, a, b. 


” 


Filaments straight, stiff, multicellular, more or less 
compressed, 12—78 u wide. 

Cells, in a front view, rectangular, with sharp, often 
projecting angles.  Valves more or less concave, foramina 
circular, oval or almost linear, with slight constriction in 
the middle. Length of the hoop variable, about */3 that of 
the cell. 

Nucleus and chromatophores situated in the wall; 
chromatophores lamelliform, comparatively large, from 4 to 
10 in each cell. 

The cells touch one another with sharp angles, from 
which the setæ issue in a sagittal direction, coalesced for 
a short distance, afterwards diverging, with a slight curve, 
in a transverse direction, symmetrically in relation to the 
sagittal plane, being moreover, deflected longitudinally in the 
direction of the nearest end of the filament. 

Terminal setæ sharply =differentiated, shorter and 
thicker than the others, striated transversely; they spring 
from the sagittal plane in an oblique direction, being after- 
wards deflected towards the longitudinal axis, thereby be- 
coming almost parallel with it. 

Spores unknown. 


Varies greatly, especially with regard to the thickness 
of the cell walls, and the shape of the foramina. As ex- 
treme forms the following may be specially mentioned: 

f. hiemalis, Gran mser. PI. I, fig. 2. 

Cell walls very siliceous, thick; setæ thick; foramina 
narrow, almost linear, with slight constriction im the mid- 
dle. Vegetates more especially in February and March. 

f. interrupta, Gran mser. PI. I, fig. 34. 
| Less siliceous, setæ thin, valves deeply concave, fora- 
mina in the narrower cells eircular, in the broader, more 
or less of an elongated oval shape. Vegetaties more espe- 
cially in the summer. 

Ch. decipiens is the eommonest of our (Norwegian) 
species, vegetates at all seasons of the year, and is found 
almost everywhere on our (Norwegian) coasts, though often 
sparingly. 

Distribution. N. Atlantic Ocean in great quantities; 
| Arctic Ocean, North Sea, Skagerak, Baltic (Engler, Sechiitt). 


6. Chætoceros teres, Cl. (1896, 5) p. 30, fig. 7. 
PI. II, figs. 35, 36. 

Filaments straight, not twisted, almost ceylindrical, 
18—48 u wide. Cells, in a front view, rectangular with 
sharp angles, often longer than the width of the filament; 
in a side view, cireular to elliptical; in a sagittal view, 
| elongated elliptical. 





Foramina spalteformede, svagt indsnørede paa midten. 
Baandet langt cylindrisk, mere end halvparten af cellens 
længde, svagt forkislet, saa at det ved indtørring falder 
sammen og løsner fra de sterkere skaller. 

Cellekjerne og kromatoforer vægstillede, de sidste tal- 
rige, smaa, pladeformede med rundagtig eller forlænget om- 
kreds. 

Cellerne berører hverandre med hjørnerne, hornene 
ganske kort sammenvoksede ved udgangspunktet, udgaar 
fra cellehjørnerne tværs paa længdeaxen, divergerer indbyr- 
des næsten en ret vinkel, symmetrisk i forhold til sagittal- 
planet. 

Terminalhorn differentierede. noget tykkere end de 
øvrige, svagt bøiede, udgaaende i sagittalplanet, divergerende 
en spids vinkel. 

Hvilesporer i forlængde moderceller, beliggende midt 
i disse. Skallerne glatte, omtrent lige meget hvælvede, 
primærskallen med en krans af fine punkter langs den 
nedre rand.*) 


Vegetationstid. Hele aaret, især vinter og vaar. Hvi- 
lesporer i marts—juni. 
Forekomst. Spredt langs kysten fra Christianiafjorden 


til Lofoten. 

Marstenen fyr juni 96 (Hjort), Stavanger—Bergen 
februar 96 (Nordgaard), Drøbak, Bygdø februar—marts 
96, Lofoten april 96 (Nordgaard), Atlanterhavet mai 96 
(Bie), Drøbak august (frk. Bonnevie) og september 96. 


Udbredelse. N. Atlanterhav — Skagerak. 

Denne art staar nærmest Ch. Weissflogit, Schitt fra 
Østersøen; den adskilles fra denne ved hvilesporerne og 
ved sin større grovhed. 


7. Chætoceros contortum, Schitt (1895) p. 44. 
TPaplnkkee2: 
Fig. Chætoceros sp. Schiitt (1888) T. III, fig. 4. 
Syn. Ch. compressum, Cl. (1894) p. 12, T. II, fig. 3 
på % Schiitt (1895) p. 43, fig. 16 a, 
medium, Schitt (1895) p. 43, fig. 15. 


> Jinon Lauder). 


Kjederne rette, mere eller mindre snoede, 8—22 u 
brede.  Cellerne i frontstilling rektangulære-kvadratiske med 
afrundede hjørner og hvælvede skaller, foramina afrundet 
rektangulære — spalteformede, smalest paa midten. Baan- 
det langt eylindrisk, sømmene utydelige. 

Kromatoforer 4—10, vægstillede. 

Hornene udgaar indenfor skallernes hjørner i skraa 
retning, krydses ovenfor udgangspunktet i høide med kje- 
dens rand. 
vinkel. 

I filamentets midtre del findes oftest paa et eller 
flere steder 4 korte, tykkere, svagt snoede, nedadbøiede 


De er tynde, svagt bøiede, divergerer en spids 


*) Den spore, som er afbildet hos Cleve (1896, 5) fig. 11, tilhører 

uden tvil denne art. De fine haar paa den sekundære skal er 
meget vanskelige at se, og deres forekomst synes ikke at være 
konstant. 











Foramina linear, slightly constricted im the middle. 
Hoop long eylindrie, length more than half that of the 
cell, slightly siliceous, so that when dry, it falls to pieces, 
and is detached from the stronger valves. 

Nucleus and chromatophores situated in the wall, the 
latter numerous, small, lamelliform, with rounded or elon- 
gated periphery. 

Cells touching one another at the angles, setæ quite 
short, coalesced at the base, issuing from the corners of 
the cells perpendicularly to the long axis, diverging at almost 
a right angle, synmetrically in relation to the sagittal 
plane. 

Terminal setæ differentiated, somewhat thicker than 
the rest, slightly curved, springing from the sagittal plane, 
diverging at an acute angle. 

Spores in elongated parent cells, and situated in the 
middle of them. Valves smooth, about equally vaulted, 
primary valve with a wreath of minute puncta along the 
lower margin.*) 

Period of Vegetation. 
winter and spring. 


The whole year, especially 

Spores from March to June. 
Seattered along the coast of Norway, 
from the Christiania Fjord to Lofoten. 

Marstenen Beacon, June 1896 (Hjort); from Stavan- 
ger to Bergen, Feb. 1896 (Nordgaard); Drøbak, Bygdø, 
Feb.. March 1896; Lofoten, April 1896 (Nordgaard), 
Atlantic, May 1896 (Bie); Drøbak. Aug. 1896 (Miss Bon- 
nevie) and Sept. 1896. 

Distribution. N. Atlantic Ocean, Skagerak. 

This species is the one most nearly related to Ch. 
Weissflogii, Sehiitt, from the Baltic; it is distinguished 
from it by the spores and by its coarser appearance. 


Occurrence. 


7. Chætoceros contortum, Schiitt (1895) p. 44. 
Pleritiode2: 
Fig. Chætoceros sp. Schitt (1888) PI. IIT, fig. 4. 
Syn. Ch. compressum, Cl. (1894) p. 12, PL. II, fig. 3. 
Schitt (1895) p. 43. fig. 16 a, b/0t Fauder). 
medium, Schitt (1895) p. 43, fig. 15. 
Filaments straight, more or less twisted, 8—22 u 
Cells, in a front view, rectangular to square, with 
rounded corners and convex valves; foramina from rounded 


Hoop of a 


wide. 


rectangular to linear, narrowest in the middle. 
long eylindrical shape, sutures indistinct. 

Chromatophores from 4 to 10, situated in the wall. 

Setæ issuing from within the angles of the valves in 
an oblique direction, are erossed above the insertion on a 
level with the margin of the filament. They are thin, 
slightly curved, diverging at an acute angle. 

In the middle of the filament there are found, gene- 
rally in one place or more, 4 short, thicker, slightly 


*) The spore, figured by Cleve (1896, 5) fig. 11, belongs without 
* doubt to this species. The fine hairs in the lower valve are very 
difficult to see, and their oceurrence does not appear to be 


constant. 


horn, som danner et næsten retvinklet kors. Terminalhorn 
ikke differentierede. 

Hvilesporer noget ensidig i modercellerne; primær- 
skallen med en krans af korte tænder langs den øvre rand, 
sammenvokset med modercellens fortykkede baand. Begge 
skaller forøvrigt glatte, omtrent ensformix hvælvede. 


Hele 
Hvilesporer juni—november. 

Forekomst. Christianiafjord—vestkysten november 93 
(Hjort), Marstenen juni 95 (Hjort), Drøbak og vestkysten 
(Nordgaard) februar—marts 96, Lofoten april 96 (Nord- 
gaard), Vestkysten juni 96 (S. Miiller), Bergensfjorden 
juni—august 96 (Nordgaard), Drøbak august—september 
96 (frk. Bonnevie). 


Vegetationstid. aaret, især sommer og høst. 





Udbredelse. 


Jeg er i tvil, om Schitt har ret i at skille denne 
art fra Lauders Cl. compressum (Lauder 1864, p. 78, t. 
VIII, fig. 6). De karakterer, som skiller den fra Ch. com- 
pressum Schiitt, er uden al systematisk værdi; netop med 


Atlanterhavet —Østersøen—lshavet. 





hensyn til kjedens bredde og til skallens omrids i side- 
stilling varierer alle Chætoceros-arter kromato- 
forernes antal og størrelse varierer ogsaa til en vis grad» 


umaadelig, 


og de smalere kjeder er baade hos denne og hos andre 
arter meget sterkere snoede end de brede. Derfor henfører 
jeg uden tvil baade Ch. compressum Schitt og Ch. medium 
Schitt til C%. contortum. 


Om denne er identisk med Ch. compressum, Lauder, 
faar fremtidige undersøgelser afgjøre; hvis Ch. ciliatum, 
Lauder (1. ce. T. VIII, fig. 2) er en sporebærende form af 
Ch. compressum, som Cleve (1. c. 1894) antager, er arterne 
sikkert forskjellige. 


8. Chætoceros simile, Cl. (1896, 5) p. 30, fig. 1. 
Tab. IV, fig. 55. 

Kjederne faacellede, 7—17 wu brede. 

Cellerne i frontstilling rektangulære med skarpe hjørner. 

Skallerne plane med en pukkel paa midten, hvor de 
berører hverandre. Foramina todelte, længere end filamen- 
tets bredde. 

Kromatoforer 2, stillede op mod skallerne. 

Hornene rette, stive, udgaaende fra cellernes hjørner 
i sagittal retning, krydsende hverandre udenfor filamentets 
rand, oftest med hele sin længde beliggende næsten i sagit- 
talplanet, krydsende hverandre under spidse vinkler. 


Terminalhorn sterkt divergerende, tykkere end de 
andre, men med samme retning som disse. 

Hvilesporer (if. Cleve) midt i modercellerne, med næ- 
sten ensformig hvælvede, tornede skaller. 


Vegetationstid. Vinter og vaar. 
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twisted, downward-curved setæ, forming an almost right- 
Terminal setæ not differentiated. 
Spores somewhat on one side in the parent cell; 


angled cross. 


primary valve with a wreath of small denticles along the 
upper margin, coalesced with the thickened hoop of the 
parent cell. Both valves otherwise smooth, almost uni- 
formly vaulted. 

Period of Vegetation. The whole year, but especially 
summer and autumn. NSpores from June to November. 

Occurrence. Christiania Fjord, W. coast of Norway, 
Nov. 1893 (Hjort); Marstenen, June 1895 (Hjort); Drø- 
bak and W.coast of Norway (Nordgaard), Feb., March, 
1896: Lofoten, April 1896 (Nordgaard); W. coast of Nor- 
way, June 1896 (S. Miller); Bergen Fjord, June, July, 
Aug. 1896 (Nordgaard); Drøbak, Aug., Sept. 1896 (Miss 
Bonnevie). 


Distribution. Atlantic, Baltic, Arctic. 


I am doubtful whether Schiitt is right in separating 
this species from Lauder's Cl. compressum (Lauder 1864, 
p. 78. PI. VIII, fig. 6). The characters which distinguish 
it from Ch. compressum Schiitt, are entirely without syste- 
matic value; for it is just with regard to the width of the 
filament, and to the contour of the valve in a side view, 
that all Clætoceros species vary so greatly. The number 
and size of the chromatophores also vary to a certain ex- 
tent, and the narrower chains, in this as in other species, 
are far more twisted than the broad ones. I therefore 
without hesitation refer both Cl. compressum Schiitt and 


Ch. medium Schiitt to Ch. contortum. 
Whether the last-named form is identical with Ch. 
compressum, Lauder, future investigations must decide. If 


Ch. ceiliatum, Lauder (1. c. Pl. VIU, fig. 2) is a spore- 
bearing form of Ch. compressum, as Cleve (1. c. 1894) sup- 
poses, the species are certainly different. 


8. Chætoceros simile, Cl. (1896, 5) p. 30, fig. 1. 
PI. IV, fig. 55. 

Filaments few-celled, 7—17 wu wide. 

Cells, in a front view, rectangular with sharp angles. 

Valves flat with a hump in the middle where they 
touch another. -Foramina bi-partite, longer than the 
width of the filaments. 

Chromatophores 2, close to the valves. 

Setæ straight, stiff, issuing from the angles of the 
cells in a sagittal direction, crossing one another beyond 
the margin of the filaments, generally with their entire 
length lying almost in the sagittal plane, crossing one an- 
other at acute angles. 

Terminal setæ greatly divergent, thicker than the 
others, but with the same direction as they. 

Spores, according to Cleve, in the middle of the 
parent cells, with almost uniformly convex, spinous valves. 


one 


Period of Vegetation. Winter and spring. 


Forekomst. Vestkysten februar 96 (Nordgaard), Drø- 
bak februar—marts 96. 
Udbredelse. Atlanterhavet—Kattegat. 


9. GChætoceros didymum, Ehr. (1845). 
Tab. nostr. I, fig. S—10; T. III, fig. 37, 38. 
Syn. Oh. gastridium, Ehr. Van Heurck. Synops. T.82 bis fig. 1,2. 
mamillanmim, Cl. (1889) p. 55. 
didymum, Brightw. (1856) T. VII, fig. 2—7. 
, Cl. (1894) p. 14, T. I, fig. 3, 4. 

Kjederne rette, ikke snoede, mere eller mindre sam- 
mentrykte, 11—36 u brede. 

Cellerne i frontstilling rektangulære med fremsprin- 
gende, skarpe hjørner og konkave skaller, der i midten 
bærer en halvkugleformet forhøining, 1 sidestilling mer eller 
mindre fladtrykt elliptiske. 

Foramina bredt lancetformede med to halveirkelfor- 
mede indsnøringer paa midten. 

Cellekjernen frontstillet. kromatoforerne 2, trykkede 
op mod skallerne, hver med sit store pyrenoid, som passer 
ind i skallens halvkugleformede udbugtning. 

Hornene gaar ud fra cellernes hjørner i skraa retning 
og krydser hverandre ved udgangspunktet eller noget uden- 
for dette; de udgaar tværs paa længdeaxen og danner ind- 
byrdes en næsten ret vinkel, to tilnærmelsesvis sagittalt, de 
to andre næsten transversalt. 
de oftest noget bøiede 1 retning af filamentets nærmeste 
Ved roden af hornene findes 
ofte en vifteformig bundt af tynde, forkislede traade (T. I, 
fig. 8). 

Terminalhorn differentierede, med budte, spiralstillede 
forhøininger, svagt divergerende baade i sagittal og i trans- 


Nær krydsningspunktet er 


ende, ellers temmelig rette. 


versal retning. 

Hvilesporer glatte, beliggende helt ensidig med sekun- 
dærskallen tæt op til modercellens ene skal og delvis sam- 
menvokset med denne, derved parvis forenede ved moder- 
cellernes horn*). Disse er korte, kraftige, glatte, bøiede 
eller næsten rette, gaar ud i diagonal retning 1 sagittal- 
planet og krydser hverandre under en spids vinkel noget 
udenfor udgangspunktet. 

Sporernes skaller lavt koniske, noget uregelmæssig 
bugtet hvælvede eller næsten plane, primærskallen (den 
ydre) oftest noget mere hvælvet end den indre. 

Varierer noget efter aarstiderne. 
kan opstilles: 

f. autumnalis, Gran mser. T. III, fig. 38. 

Cellevæggene temmelig tykke, hornene kraftige, kryd- 
sende hinanden lige ved udgangspunktet. Novbr.—februar. 

f. æstiva, Gran mser. T. II, fig. 37. 

Cellevæggen tynd, hornene svage, krydsende hinanden 
3—4 ti udenfor udgangspunktet, saa at foramina bliver læn- 
gere end filamentets bredde. 


Som yderformer 


Juni 





august. 


*) Efter Cleve og de tidligere forfatteres tegninger ser det ud, som 
om hornene udgik direkte fra sporens skal. Som fig. 9—10, tab. 
I viser, er dette ikke tilfældet. 








Occurrence.  W. coast ot Norway, Feb. 1896 (Nord- 
gaard); Drøbak, Feb. and March 1896. 
Distribution. Atlantic Ocean, Kattegat. 


9. Chætoceros didymum, Ehr. (1845). 
PL. I, figs. 8—10; PL. III, figs. 37, 38. 
Syn. Ch, gastridium, Ehr. Van Heurck Synops. PI. S2 bis figs. 1,2. 

s mamillanum, Cl. (1889) p. 55. 

» didymum, Brightw. (1856) Pl. VII, figs. 2—7. 

å , Cl. (1894) på 14, PL, igs 34 

Filaments straight, not twisted, more or less com- 
pressed, 11—36 1 broad. 

Cells, in a front view, rectangular, with sharp, pro- 
jecting angles and concave valves with a hemispherical 
protuberance in the middle; in a side view, of å more or 
less flattened elliptical shape. 

Foramina broadly lanceolate, with two semicircular 
constrictions in the middle. 

Cell-nucleus in the front, chromatophores 2, pressed 
up against the valves, each with its large pyrenoid fitting 
into the hemispherical protuberance of the valve. 

Setæ issue from the angles of the cells in an oblique 
direction, and cross each other at the insertion or rather 
beyond it; they go out perpendieularly to the long axis, 
and form mutually almost a right angle, two approximately 
sagittal, the other two almost transverse. Near the point 
where they cross, they are generally bent in the direction 
of the nearest end of the filament, but are otherwise nearly 
straight. At the root of the setæ, a fan-shaped faseicle of 
thin, siliceous filaments is often found (PI. I, fig. 8). 

Terminal setæ differentiated, with blunt, spiral pro- 
minences, diverging slightly in sagittal and transverse 
directions. 

Spores smooth, quite at one side, with the secondary 
valve close up to one valve of the parent cell, and partly 
coalesced with it, thereby being connected in pairs by the 
setæ of the parent cell*). These setæ are short, strong 
straight, issue diagonally in the 
each other at an acute angle a 
ISSUE. 


smooth, curved or nearly 
sagittal plane, and cross 
little beyond the point of 

Valves of the spores low conical, rather irregularly 
convex, or almost flat, the primary (outer) valve generally 
rather more convex than the inner. 

Varies a little according to the time of year. 
extreme forms may be named: 

f. autumnalis, Gran mser. Pl. III, fig. 38. 

Cell walls rather thick, setæ strong, crossing one 
another close to their insertion. Nov. to Feb. 

f. æstiva, Gran mser. PI. III, fig. 37. 

Cell wall thin, setæ weak, crossing one another from 
3 to 44 beyond their insertion, so that the foramina are 
longer than the width of the filament. June to Aug. 


As 


*) From the drawings of Cleve and the earlier writers it appears 
as if the setæ issued from the valve of the spore. Ås figs. 9 
and 10, Pl. I show, this is not tbe case. 


Vegetationstid. 
mængder hele aaret. 


Især sommer og høst, dog i smaa 
Sporer i november. 


Forekomst. Ekersund og Christianiafjord november 93 
(Hjort), Vestkysten juni 95 (Hjort) og juni 96 (S. Miller), 
Bergensfjord juni—august 96 (Nordgaard), Vestkysten fe- 
bruar 96 (Nordgaard). 

Udbredelse. Atlanterhavet, Nordsøen, Skagerak, Kat- 
tegat. 





10. Chætoceros laciniosum, Schiitt (1895) p. 38, 
nedla e 
Tab. I, fig. 4—7. 
Syn. Ch. distans, Cl. (1994) p. 14, T. II, fig. 2 (non 1873). 
breve, Schiitt (1895) p. 38, fle. 4a, b. 
» distans, Gran in Hjort (1895) p. 40—141. 
» commutatum, Ol. (1896, 5) p. 28, fig, 9—10. 

Rette, ikke eller svagt snoede kjeder, bredde 10—42 ut, 
Cellerne i frontstilling rektangulære med kort fremsprin- 
gende, udvendig afrundede hjørner, i sidestilling elliptiske. 
Skallerne konkave, paa midten lavt hvælvede. Foramina 
rektangulære-kvadratiske med afrundede hjørner, svagt ind- 
snørede paa midten. Baandet langt eylindrisk, mindst 1/; af 
cellens længde (1). 

Kromatoforer 1—2, liggende op til den ene eller til 
begge skaller, uregelmæssig lappede eller næsten hele. 

Hornene tynde, bøiede, udgaar fra skallernes indbøiede 
hjørner næsten parallelt med 
krydsningspunktet, bøier saa af næsten tværs paa denne, 


kjedens længdeaxe indtil 


divergerende under en ret vinkel, to parallelt sagittalaxen, 
de to andre næsten transversalt til hver sin side af sagit- 
talplanet. 

Terminalhorn differentierede, paa midten noget for- 
tykkede, med afrundede, spiralstillede forhøininger, i front- 
stilling næsten parallele, i sagittalstilling divergerende i en 
spids vinkel. 

Hvilesporer glatte, beliggende noget ensidig i moder- 
cellerne med undersiden vendt mod modercellens nærmeste 
skal. Primærskallen høit pukkelformig hvælvet, sekundær- 
skallen næsten plan, svagt hvælvet paa midten. 

Vegetationstid. Hele aaret, især vinter og vaar. 
rer i marts—juni. 

Forekomst. Vestkysten og Christianiafjorden november 
93 (Hjort), Marstenen juni 95 (Hjort), Vestkysten februar 
96 (Nordgaard), Drøbak februar—marts 96! Trondhjem 
juni 96 (S. Miller). 

Udbredelse. Nordsøen, Skagerak, Kattegat, Østersøen. 


Spo- 


Il. Chætoceros constrictum, n. sp. 
Tab. I, fig. 11—13; Tab. III, fig. 42. 


14—35 u. 
med skarpe, kort 


Kjederne rette, ikke snoede, bredde 
Cellerne i frontstilling rektangulære 
fremspringende hjørner og temmelig dybe 
sømmene, i sidestilling elliptiske —cirkulære. 


indsnøringer ved 
Skallerne kon- 
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Period of Vegetation.  Especially summer and autumn, 
although in small quantities the whole year. Spores in 
November. 

Occurrence. Ekersund and Christiania Fjord, Nov. 
1893 (Hjort); W. coast of Norway, June 1895 (Hjort) and 
June 1896 (S. Miller); Bergen Fjord, June to Aug. 1896 
(Nordgaard); W.coast of Norway, Feb. 1396 (Nordgaard). 

Distribution. Atlantic Ocean, North Sea, Skagerak, 
Kattegat. 


10. Chætoceros laciniosum, Schiitt (1895) p. 38, 
figs. 5 a—e. 
PI. I, figs. 4—7. 
Syn. Ch. distans, Cl. (1994) p 14, PI. II, fig. 2 (mot 1873). 
» breve, Schiitt (1895) p. 38, fig. 4, b. 
distans, Gran in Hjort (1895) pp. 40, 41. 
commutatum, C1, (1896, 5) p. 28, figs. 9, 10. 
Filaments straight, only slightly, if at all twisted, 
width 10—42 u. (Cells, in a front view, rectangular with 
shortly projecting, outwardly rounded angles; in a side view, 
elliptical. 
Foramina rectangular to square, with rounded corners, 
slightly constricted in the middle. Hoop long eylindrieal, 
at least 1'/; of the length of the cell (7). 
Chromatophores 1 or 2 lying close to one valve, or 


Valves concave, slightly convex in the middle. 


one to each valve, irregularly lobed or almost entire. 

Setæ thin, curved, issuing from the incurved angles 
of the valves almost parallel with the long axis of the 
filament, as far as the point of erossing, then turning off 
almost perpendicularly to it, diverging at a right angle, 
two parallel to the sagittal axis, the other two almost 
transversely to opposite sides of the sagittal plane. 

Terminal setæ differentiated, somewhat thickened in 
the middle, with rounded, spiral prominences, almost pa- 
rallel in a front view, in a sagittal view diverging at an 
acute angle. 

Spores smooth, situated rather at one side im the 
parent cells, with the under surface turned towards their 
Primary valve with a high hump, secondary 
valve almost flat, slightly convex in the middle. 

Period of Vegetation. "The whole year, especially 
winter and spring. Spores from March to June. 

Occurrence.  W. coast of Norway and Christiania 
Fjord, Nov. 1893 (Hjort); Marstenen, June 1895 (Hjort); 
W.coast of Norway, Feb. 1896 (Nordgaard); Drøbak, Feb. 
and March 1896; Trondhjem, June 1896 (S. Miiller). 

Distribution. North Sea, Skagerak, Kattegat, Baltic. 


nearest valve. 


Ill. Chætoceros constrictum, n. sp. 
PI. I, figs. 11—13:; Pl. III, fig. 42. 
Filaments straight, not twisted, 14—35 u wide. 
Cells, in a front view, rectangular, with sharp, slightly 
angles, and rather deep &constrictions at the 
Valves con- 


projecting 
sutures; in a side view, elliptical to cireular. 


9 
3 


kave, foramina lancetformede—spalteformede. Baandeylin- 
derens længde mindst /s af cellens. 

Kromatoforer 2, pladeformede, liggende op mod skal- 
lerne.  Hornene er temmelig tynde, noget bøiede, udgaar 
fra skallernes hjørner og krydser hverandre ved udgangs- 
punktet; derefter gaar to sagittalt, to næsten transversalt 


til hver sin side af sagittalplanet. 


Terminalhorn ved grunden bøiede, forøvrigt næsten 
rette, svagt fortykkede paa midten, forsynede med afrundede, 
spiralstillede tænder, divergerende i en spids vinkel saavel 
i frontstilling som 1 sagittalstilling. 

Hvilesporer midt i modercellerne, begge skaller med 
korte, ugrenede torne, primærskallen mere eller mindre høit 
bueformig hvælvet, sekundærskallen oftest noget fladere 
med en pukkel paa midten. 

Vegetationstid. Hele aaret, især vinter og vaar. 

Forekomst. Vestkysten og Christianiafjorden november 
98 (Hjort), Marstenen juni 95 (Hjort), Vestkysten februar 
96 (Nordgaard), Christianiafjord januar—april 96! Atlanter- 
havet mai 96 (Bie), Drøbak august 96 (Frk. Bonnevie). 

Udbredelse. Atlanterhavet, Nordsøen, Skagerak. 





Ch. constrictum er meget nær beslegtet med den japa- 
nesiske art, som er afbildet i Van Heurck Synopsis T. 82 
bis, fig. 3 under navn af Ch. Ralfsii, Cl. 
jeg foreslaar at kalde Ch. Vanheurckii n. sp. er dog meget 
forskjellig fra den ægte Ch. Ralfsii; Cleves tegning og be- 
skrivelse (1873, 11) p. 10, T. III, fig. 15 viser, at denne 
tilhører samme gruppe som Ch. affine, Lauder (1864) p. 78, 
T. VIII, fig. 5 og Ch. Schiittiz, Cl., hvilke begge karakte- 
riseres ved sterkt divergerende, krumme terminalhorn, meget 


Denne art, som 


lav baandeylinder og hvilesporer, hvor sekundærskallen er 
sterkere bevæbnet end den primære. 


I et præparat fra Japan (Cl. M. å Diat. 307), som 
Cleve velvillig har tilsendt mig, har jeg fundet baade Ch. 
Vanheurckii og en form, som jeg har henført til den ægte 
Ch. Ralfsii, Cl. Den er afbildet med hvilespore paa tab. 
II, fig. 21. Den ligner Ch. Schiittii og Ch. affine med 
hensyn paa hornenes retning og cellernes form, men har 
karakteristiske hvilesporer med butte, vorteformede proces- 
ser paa begge skaller, størst paa den sekundære, og en 
krans af fine punkter langs primærskallens nedre rand. 


Ch. Vanheurckii adskiller sig fra Ch. constrictum ved 
tykkere terminalhorn og ved hvilesporerne, som har en tæt 
krans af jevnhøie, nedadrettede naale langs primærskallens 


nedre rand. Dens diagnose bliver som følger: 


Chætoceros Vanheurckii n. sp. Cl. M. a Diat. 307. 
Syn. Ch. Ralfsii, V. H. Synops. T. LXXXITI bis fig. 3, 
Ch. filamentis rectis, cellulis a fronte visis rectangu- 
laribus in suturis constrictis, valvis concavis, foraminibus 


non. C1. 
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cave, foramina varying from lanceolate to linear. 
of the hoop eylinder at least '/; that of the cell. 

Chromatophores 2, lamelliform, lying elose to the 
Setæ rather thin, somewhat curved, issuing from 
the corners of the valves, and crossing one another at the 
insertion; two of them then proceed in a sagittal direction, 
two almost transversally to opposite sides of the sagittal 
plane. 

Terminal setæ eurved at the base, otherwise nearly 
straight, slightly thickened in the middle, furnished with 
rounded, spirally-arranged denticles, diverging at an acute 
angle, both in a front and in a sagittal view. 

Spores in the middle of the parent cells, both valves 
with short, unramified spines; primary valve more or less 
areuate, secondary valve generally rather flatter with a 
hump in the middle. 

Period of Vegetution. 
winter and spring. 

Occurrence. - W. coast of Norway and Ohristiania 
Fjord, Nov. 18938 (Hjort); Marstenen, June 1895 (Hjort); 
W.coast of Norway, Feb. 1896 (Nordgaard); Christiania 
Fjord, Jan. to April 1896; Atlantic, May 1896 (Bie); 
Drøbak, Aug. 1896 (Miss Bonnevie). 

Distribution. Atlantic Ocean, North Sea, Skagerak. 


Length 


valves. 


The whole year, especially 


Ch. constrictum is very nearly allied to the Japanese 
species figured in Van Heurck's Synopsis, Pl. 82 bis, fig. 
3, under the name of Ch. Ralfsii, CI. 
ever, which I suggest should be called Ch. Vanheurckii n. 
Sp, Is very different from the true Ch. Ralfsii. Cleve's illu- 


This species how- 


stration and description (1873, 11) p. 10, PI. IIT, fig. 15, 
show that the latter belongs to the same group as Ch. 


affine, Lauder (1864) p. 78, Pl. VIL, fig. 5 and Ch. 
Schiittizz Cl. which are both characterised by greatly di- 
verging, curved terminal setæ, very short hoopeylinder and 
spores in which the secondary valve is more fully armed 
than the primary. 

In å preparation from Japan (OL. M. a Diat. 307), 
which Cleve kindly sent me, I have found both Ch. Van- 
heurckii and a form true 
Ch. Ralfsii, Ol. It is figured with spores on PI. II, fig. 
21. It resembles Ch. Schittii and Ch. affine with regard 
to the direction of the setæ and the shape of the cells, 
but has characteristic spores with blunt, wart-like processes 


which I have referred to the 


on both valves — largest on the secondary valve — and 
a wreath of minute puneta along the lower margin of the 
primary valve. 

Ch. Ch. constrictum in the 
thicker terminal setæ, and its spores, which have a close 


Vanheurckii ditfers from 
wreath of downward-pointed spicula of uniform length along 
the inferior margin of the primary valve. Its diagnosis is 
as follows: 
Chætoceros Vanheurckii n. sp. Ol. M. a Diat. 307. 

Syn. Oh. Ralfsii, V. H. Synops. Pl. LXXXII bis, fig. 3, non OI. 

Ch. filamentis rectis, cellulis a fronte visis rectangu- 
laribus in suturis constrictis, valvis concavis, foraminibus 


lanceolatis, setis ex angulo extremo exeuntibus radice brevis- 
sime concretis, divergentibus, setis terminalibus crassis, ad- 
modum rectis, acute spinulosis, angulo acuto divergentibus, 
sporarum valvis subaequaliter spinosis, primaria in margine 
inferiore aculeis aequilongis parallelis coronata. 

Japan (Jeddo Bay). 





12. Chætoceros Schiittii, Cl. (1894) p. 14, T. I, fig. 1. 
Fig. Schitt (1888) T. III, fig. IT, ITI. 
Tab. nostr. II, fig. 19, 20. 
Syn. Oh. procerum, Schiitt (1895) p. 38, fig. 3 a, b(?) 
Kjederne rette, 9—22 u brede. 
Cellerne i frontstilling rektangulære med skarpe hjør- 
ner, skallerne noget konkave med en svag hvælvning paa 


midten, foramina bredt spalteformede, indsnevrede paa mid- 
ten. Baand meget lavt cylindrisk, mindre end '/1 af celle- 
længden. 

Kromatofor 1 1 hver celle, frontstillet. 

Hornene rette, udgaar fra skallernes hjørner og kryd- 
ses lige ved udgangspunktet, divergerer en spids vinkel og 
afbøies lidet eller intet mod filamentets ender. 

Terminalhorn divergerende en stump vinkel, sterke, 
fortykkede paa midten, svagt snoede med en aaben spiral 
af forhøiede punkter, ofte sterkt bøiede i longitudinal ret- 
ning lidt udenfor midten. 

Sporerne midt i modercellerne, primærskallen buefor- 
mig hvælvet med korte, sterkt divergerende torne paa næsten 
hele tladen, sekundærskallen puklet med længere, svagt 
divergerende torne kun paa den midtre del. 

Vegetationstid. August— November, med sporer. 


Forekomst. Ekersund og Christianiafjorden november 
93 (Hjort), Drøbak august (frk. Bonnevie) og september 96. 


Udbredelse. 
Ch. Schiittii er meget nær beslegtet med Ch. affine, 
Lauder, fra hvilken den maaske vanskelig kan skilles. 


Skagerak, Kattegat, Østersøen. 


13. Chætoceros Willei, n. sp. 
Tab. IV, fig. 47. 

Kjederne rette, bredde 10—20 u. 

Cellerne i frontstilling rektangulære-kvadratiske med 
skarpe hjørner, skallerne næsten plane, foramina linjefor- 
mede, svagt indsnørede paa midten. Baandeylinderen for- 
længet, sømmene utydelige. 

Chromatofor 1, frontstillet. 

Hornene tynde, rette, udgaaende fra skallernes hjørner 
og krydsende hverandre ved udgangspunkterne, divergerende 
en spids vinkel, svagt eller slet ikke afbøiede mod tilamen- 
tets ender. Terminalhorn kortere, svagt fortykkede paa 
midten, divergerende i en spids vinkel. , 

Hvilesporer ukjendte. 





lanceolatis, setis ex angulo extremo exeuntibus radice brevis- 
sime concretis, divergentibus, setis terminalibus crassis, ad- 
modum rectis, acute spinulosis, angulo acuto divergentibus, 
sporarum valvis subæqualiter spinosis, primaria in margine 
inferiore aculeis æquilongis parallelis coronata. 


Japan (Jeddo Bay). 


12. Chætoceros Schiittii, C1. (1894) p. 14, PI. I, fig. 1. 
Fig. Schitt (1888) PI. III, fig. II, III. 
PLATT gs 19N20) 
Syn. Ch procerum, Sehiitt (1895) p. 38, fig. 3 a, b(?) 


Filaments straight, 9 





22 u wide. 

Cells, in a front view, rectangular with sharp angles, 
valves somewhat concave with a slight convexity in the 
middle; foramina broadly linear, narrowed in the middle. 
Hoop very short eylindrical, less than 14 of the length of 
the cell. 

Chromatophores, one in each cell, situated in front. 

Setæ straight, issuing from the corners of the valves, 
and crossing one another eloss to the point of issue; they 
diverge at an acute angle, and are little, if at all turned 
off towards the ends of the filament. 

Terminal setæ diverging at an obtuse angle. strong, 
thiekening im the middle, sligthly twisted with an open spiral 
of raised puncta, often much curved in a longitudinal direc- 
tion a little beyond the middle. 

Spores in the middle of the parent cells, primary 
valve arcuate with short, sharply-diverging spines over 
nearly the whole surface; secondary valve humped, with 
longer, slightly-diverging spines only in the middle. 

Period of Vegetation. From August to November 
with spores. 


Occurrence.  Ekersund and Christiania Fjord, Nov. 


1893 (Hjort); Drøbak, Aug. (Miss Bonnevie) and Sept. 
1896. 
Distribution. Skagerak, Kattegat, Baltic. 


Ch. Schiittii is very nearly allied to Ch. affine, Lau- 


der, from which it may perhaps be difficult to distinguish it. 


13. Chætoceros Willei, n. sp. 
PI. IV, fig. 47. 

Filaments straight, 10—20 øw broad. 

Cells, in a front view, rectangular to square, with 
sharp angles, valves almost flat, foramina linear, slightly 
constricted in the middle. Hoop eylinder long, sutures 
indistinet. 

Chromatophore, 1, in front. 

Setæ thin, straight, issuing from the angles of the 
valves, and crossing each other at their insertion, diverging 
at an acute angle, only slightly, if at all curved towards 
the ends of the filament. Terminal setæ shorter, slightly 
thiekened in the middle, diverging at an acute angle. 

Spores unknown. 


Vegetationstid. Sommer. 


Forekomst. Marstenen juni 95 (Hjort), vestkysten 
juni 96 (8. Miller), Bergensfjorden juni —august 95 (Nord- 
gaard). 

Udbredelse. Nordsøen. 


Fra Ch. Schiittii adskilles denne art ved de svagt 
divergerende terminalhorn, den lange baandeylinder og de 


smalere foramina. 


14. Chætoceros diadema, (Ehr.) Gran mser. 
Tab. nostr. IT, fig. 16—18, 

Syn. Syndendrium diadema, Ehr. (1854) T. 35, A. XVII, 13. 
, Bail. (1856) T. I, fig. 24, 25, 
, Brightw. (1856) T. VII, fig. 49—32. * 
Chætoceros sp. indet. Schiitt (1888) T. III, fig. VL. 

— paradoxum, Cl. var. subsecunda, Grun, in Van Heurck 
Synops. T. 82 bis, fig. 6. 
var. Liidersii, Engl. (1883) p. XI. 
Schitt (1895) p. 37, 
Clevei, Schiitt (1995) p. 40, fig. 8a, b. 
grænlandieum, C1. (1896, 4) p, 7, T. IL, fig. 3—5. 
curvisetum, Cl. (1894) pro parte (?) (1996, 5) p. 29, 

fig. 12. 


Kjederne rette, undertiden svagt snoede, bredde 11— 
46 u. Cellerne i frontstilling rektangulære med afrundede 
hjørner, skallerne svagt konvekse, foramina udtrukket af- 
lange, svagt og jevnt indsnørede mod midten. Baandets 
høide variabel, mindst !/1 af cellelængden (1). 

Kromatofor 1, pladeformet, frontstillet. 

Hornene rette, udgaar lidt indenfor skallernes hjørner 
i skraa retning, krydses lidt udenfor udgangspunkterne 1 
høide med cellens ydre rand eller lidt udenfor denne, bøier 
derefter skarpt af, to i sagittal, to i transversal retning, 
de sidste til hver sin side af sagittalplanet. 


Terminalhornene noget fortykkede paa midten, spids- 
vinklet divergerende. 

Sporerne noget ensidig i modereellerne, med sekun- 
dærskallen vendt mod modercellens nærmeste skal. Skal- 
lerne i de smale kjeder høit bueformig hvælvede, i de 
bredere næsten flade, mere eller mindre tydelig puklede 
paa midten. 
vet, bærer 4—12 rette, dikotomisk forgrenede horn, der i 
almindelighed naar lige til modercellens skal og stanses i 
Hornenes grene danner stumpe vinkler 


Primærskallen, som ofte er lidt sterkere hvæl- 


sin vækst af denne. 
med hverandre. 

Vegetationstid. Hele aaret, ved vore kyster især vin- 
ter og vaar. Nporer i marts—juni. 

Forekomst. Vestkysten og Christianiafjorden november 
93 (Hjort), Marstenen juni 95 (Hjort), Stavanger — Bergen 
februar 96 (Nordgaard), Drøbak februar—marts 96! Lofo- 
ten marts—april 96 (Nordgaard), Atlanterhavet mai 96 
(Bie), vestkysten juni 96 (S. Miiller), Bergensfjorden juni 
Juli 96 (Nordgaard). 
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Period of Vegetation. Summer. 

Occurrence.  Marstenen, June 1895 (Hjort); W.coast 
of Norway, June 1896 (S. Miiller); Bergen Fjord, June 
to Aug. 1896 (Nordgaard). 

Distribution. North Sea. 

This species is distinguished from Oh. Schiittii by 
the slightly divergent terminal setæ, the long hoopeylinder, 
and the narrower foramina. 


14. Chætoceros diadema, (Ehr.) Gran mser. 
PI, IT, figs. 1618. 

Syn. Syndendrium diadema, Ehr. (1954) P1. 35, A. XVIII, 13. 
, Bail. (1856) PI. I, figs. 24, 25, 
, Brightw. (1856) Pl. VIL, figs. 49—52, 
Chætoceros sp. indet, Sehiitt (1888) P1. IIL, fig. VL 
paradoxum O1. var, subsecunda, Grun. in Van Heurck 
Pl. &2 bis, fig. 6. 


(1883) p. XI. 


Synops. 

var. Lidersii, Engl, 

Schiitt (1895) p. 37. 

— Clevei, Schitt (1895) p. 40, fig. Sa, b. 

-- grænlandicum, Cl. (1896, 4) p. 7, PI. II, figs. 3—5. 

—- curvisethum, Cl. (1894) pro parte (?) (1896, 5) p. 29, 
fig. 12. 


Filaments straight, sometimes slightly twisted, 11— 
Cells, in a front view, rectangular with rounded 
angles, valves slightly convex, foramina elongated oblong, 
slightly and evenly constricted towards the middle. Height 
of hoop, variable, at least ./4 of the length of the cell (1). 

Chromatophore, 1. lamelliform, in front. 

Setæ straight, issuing a little within the angles of the 
valves in an oblique direction, erossing a little beyond 


46 mu wide. 


their insertion on a level with, or a little beyond the outer 
margin of the cell, then turning sharply off, two in a 
sagittal, two in a transverse direction, the latter to oppo- 
site sides of the sagittal plane. 

Terminal setæ rather thickened in the middle, diver- 
ging at an acute angle. 

Spores somewhat at one side in the parent cells, with 
the secondary valve turned towards the nearest valve of 
the parent cell. 
in the broader 


Valves in the narrow filaments very ar- 
cuate, almost flat, with a more or 
less distinet hump in the middle. Primary valve, which 
is often a little more vaulted, carries from 4 to 12 straight, 
dichotomously ramified setæ, generally reaching as far as the 
valve of the parent cell, which arrests their further growth. 
The rami of the setæ form obtuse angles with one another. 

Period of Vegetation. The whole year, on our (Norw.) 
coasts especially winter and spring. Spores from March 
to June. 


ones 


Occurrence.  W.coast of Norway and Christiania Fjord, 
Nov. 1895 (Hjort); Marstenen, June 1895 (Hjort); Stav- 
anger to Bergen, Feb. 1896 (Nordgaard); Drøbak, Feb. 
and March 1896; Lofoten, March and April 1896 (Nord- 
gaard); Atlantic Ocean, May 1896 (Bie); W.coast of Nor- 
way, June 1896 (S. Miiller); Bergen Fjord, June and July 
1896 (Nordgaard). 





Udbredelse. Atlanterhavet—Østersøen (Engler, Schiitt), 
Baftins Bay (Cleve), Kamtschatka (Bailey), Japan (Cleve). 
Sandsynligvis i alle have. 


Den art, som findes ved vore kyster, og som Cleve 
nylig (1896, 4, p. 7) har beskrevet under navn af Ch. græn- 
landicum, er uden tvil identisk med Ch. (paradoxum, CI. 3) 
subsecundum, Grun. fra Japan (OL M. a. Diat. 307) og 
med de af Bailey afbildede sporer (Syndendrium diadema) 
fra Kamtschatka. 
temmelig stort antal arter, og Ch. subsecundum, Grun. i 
alle tilfælde har en meget vid udbredelse, har jeg ingen 


Da nu hvilesporerne er kjendte hos et 


tvil om, at alle eller de fleste hvilesporer. som er beskrevne 
under navnet Syndendrium diadema, tilhører deune art. 
(Brightwells tegninger er dog noget afvigende ved den min- 
dre vinkel mellem tornenes grene). 

Jeg har nemlig ved vore kyster fundet et særdeles 
stort antal exemplarer af denne art med sporer, og jeg har 
lagttaget, at sporerne varierer overordentlig med hensyn 
paa skallernes hvælvning og tornenes antal, ligesom jo ogsaa 
kjedens bredde er meget variabel. Denne som ved 
siden af Ch. boreale, Ch. decipiens og Ch. sociale hører til 
de mest udbredte af dem, 
mest. 

Derfor har jeg fundet at maatte optage Ehrenbergs 
navn istedenfor Ch. subsecundum, Grun. eller de endnu 
nyere navne Cl. Liidersii, Engl., Ch. Clevei, Sehitt og Ch. 
grenlandicum, Cleve. 


art, 


arter, er ogsaa som varierer 


15. Chætoceros seiracanthum n. sp. 
Maby II, fig. 39—41. 

Kjederne rette, ei snoede, bredde 12—24 ut. 

Cellerne i frontstilling rektangulære med svagt frem- 
springende, udvendig afrundede hjørner. Skallerne svagt 
konkave, foramina rektangulære med afrundede hjørner. 

Kromatofor 1, frontstillet. 

Hornene tynde, svagt bøiede, udgaaende fra skalhjør- 
nernes inderside i skraa retning, krydsende hverandre noget 
udenfor udgangspunkterne i høide med cellens ydre rand, 
derefter afbøiede i sagittal og transversal retning, de trans- 
versale horn til hver sin side af sagittalplanet. 


Terminalhorn svagt fortykkede paa midten, spidsvink- 
let divergerende. 

Sporerne midt i modercellerne, begge skallerne om- 
trent ens puklet hvælvede eller den øvre (primære) buefor- 
mig hvælvet, begge med lange rette torne, som radierer i 
alle retninger. Den primære skal bærer desuden langs sin 
nedre kant en krans af nedadrettede, ligelange, rette, tynde, 
parallele naale. 

Vegetationstid. I november med sporer. 

Forekomst. Christianiafjorden (Hjort) og 
fjorden, Bohuslin (Cleve) november 1898. 

Udbredelse. Skagerak? 


Gullmars- 





Distribution. Atlantic, Baltic (Engler, Schiitt), Baf- 
fin's Bay (Cleve), Kamtschatka (Bailey), Japan (Cleve). 
Probably in all seas. 


The species found on our (Norw.) coasts, and which 
Cleve has lately (1896, 4, p. 7) described under the name 
of Oh. grænlandicum, is undoubtedly identical with Oh. 
(paradoæum Ol. P) subsecundum, Grun. from Japan (O1. M. 
a Diat. 307), and with the spores from Kamtschatka (S7n- 
dendrium diadema) figured by Bailey. As spores are found 
in rather a large number of species, and Oh. subsecundum, 
Grun in any case has a very wide distribution, I have no 
doubt that all or most of the spores deseribed under the 
name of Syndendrium diadema, belong to this species. 
(Brightwells drawings, however, differ somewhat in the 
smaller angle between the rami of the spines). 

On our coasts (Norway), I have found a particularly 
large number of specimens of this species with spores, and 
I have observed that the spores vary exceedingly as regards 
the convexity of the valves and the number of the spines, 
the width of the filament also being very variable. This 
species, which, like Ch. boreale, Ch. decipiens and Oh. 80- 
ciale, is one of the most widely distributed, is also one of 
those which vary most. 

I have therefore thought it necessary to adopt Ehren- 
bergs name instead of Ch. subsecundum, Grun., or the 
still newer names Ch. Liidersii, Engl., Ch. Clevei Schitt 
and Ch. grænlandicum, Cleve. 


15. Chætoceros seiracanthum n. sp. 
Pl. III, figs. 39—41, 

Filaments straight, not twisted, 12—24 wu wide. 

Cells, in a front view, rectangular with slightly pro- 
jecting, exteriorly rounded angles. Valves slightly concave, 
foramina rectangular with rounded angles. 

Chromatophore 1, in front. 

Setæ thin, slightly curved, issuing in an oblique di- 
rection from the interior surface of the angles of the valves, 
crossing one another a little beyond their insertion, on å 
level with the outer margin of the cell, then turning off in 
sagittal and transverse directions, the transverse setæ to 
opposite sides of the sagittal plane. 

Terminal setæ slightly thickened in the middle, di- 
verging at an acute angle. 

Spores in the middle of the parent cells, the humps 
on the two valves being about equal, or the upper (pri- 
mary) valve areuate, both with long straight spines radiating 
in all directions. The primary valve also carries along its 
inferior margin åa wreath of downward-pointing, uniformly 
long, straight, thin, parallel apiculi. 

Period of Vegetation. In November with spores. 

Occurrence. Christiania Fjord (Hjort) and Gullmars 
Fjord, Bohuslån (Cleve), Nov. 1893. 

Distribution. Skagerak (?) 


T steril tilstand vanskelig at skille fra spædere former 
af Oh. diadema. 


16. Chætoceros crinitum, Schiitt (1895) p. 42, fig. 19 a—d. 
Tab. IV, fig. 51. 

Kjederne rette, 12—29 au brede. 

Cellerne i frontstilling rektangulære med afrundede 
eller afskaarne hjørner, skallerne plane, foramina spalte- 
formede eller manglende. 

Kromatofor 1, frontstillet. 

Hornene tynde, lange, bøiede i forskjellige retninger, 
udgaaende fra den indre side af de afrundede hjørner og 
krydsende hverandre lige ved udgangspunktet. Terminal- 
horn bøiede, lidet differentierede. 

Hvilesporer ukjendte. 

Vegetationstid. Vinter og vaar. 

Forekomst. Drøbak, marts 1896. 

Udbredelse.. Skagerak— Østersøen. 


17. Chætoceros coronatum, n. sp. 
Tab. II, fig. 28—31. 

Kjederne rette, bredde 14—29 u. 

Cellerne i frontstilling rektangulære med skarpe, noget 
fremspringende hjørner. Skallerne konkave, foramina lan- 
cetformede. Baandet temmelig langt cylindrisk, mindst */3 
af cellelængden. Sømmen lidet tydelige. 

Kromatofor 1, frontstillet. 

Hornene tynde, rette, gaaende ud fra skallernes hjør- 
ner, krydsende hverandre lige ved udgangspunktet, diverge- 
rende en stump vinkel, de transversale horn til modsat 
side af sagittalplanet. 

Sporerne omtrent midt i modercellerne, primærskallen 
glat, bueformig hvælvet med en krans af rette, parallele 
naale langs den øvre rand, sekundærskallen glat, pukkel- 
formig hvælvet. 


Vegetationstid. Med sporer i november. 


Forekomst. - Ekersund og Christianiafjorden (Hjort) og 
i Gullmarsfjorden, Bohuslin (Cleve), november 1893. 

Udbredelse. Skagerak—Nordsøen, Østersøen (Kiel, 
Apstein). 


18. Chætoceros curvisetum, Cl. (1889) p. 55. 
Tab. nostr. II, fig. 22; TIl, fig. 43. 
Syn. Chætoceros sp. indet., Schitt (1889), T. XIV, fig. 
-— secundum, Schitt (1993) p. 25. 
— curvisetum, Cl. (1894) p. 12, T. 1, fig. 5. 
— cochlea, Sehitt (1995) p. 41, fig. 11. 


1—7. 





Kjederne spiralformig bøiede, 10—29 u brede. 
Cellerne i frontstilling rektangulære med sterkt frem- 

springende hjørner, skallerne konkave, foramina cirkulære, 

ovale eller afrundet rhombiske. Baandet langt eylindrisk. 
Kromatofor 1, frontstillet. 














In a sterile condition, it is difficult to distinguish 
from the more slender forms of Ch. diadema. 


16. Chætoceros crinitum, Schitt (1895) p. 42, fig. 12 a—d. 
PISIVete- bl: 
Filaments straight, 12—239 u wide. 
Cells, in a rectangular, with rounded 
or truncated angles, valves flat, foramina linear or absent. 


front view 


Chromatophore, 1, in front. 

Setæ thin, long, curving in various directions, issuing 
from the inner side of the rounded angles, and crossing one 
another close to their insertion. Terminal setæ curved, not 
greatly differentiated. 

Spores unknown. 

Period of Veyetation. Winter and spring. 

Occurrence. Drøbak, March 1896. 

Distribution. Skagerak, Baltic. 


i7. Chætoceros coronatum, n. sp. 
PI. II, figs. 28—31. 

Filaments straight, 14—29 u wide. 

Cells, in a front view, rectangular with sharp, some- 
what projecting angles.  Valves concave, foramina lanceo- 
late. Hoop rather long eylindrical, at least 1/3 of the 
length of the cell. Suture not very distinet. 

Chromatophore, 1, in front. 

Setæ thin, straight, issuing from the angles of the 
valves, erossing one another close to their insertion, diver- 
ging at an obtuse angle, the transversal setæ to the oppo- 
site side of the sagittal plane. 

Spores about in the middle of the parent cells, pri- 
mary valve smooth, arcuate, with a wreath of straight 
parallel spicula along the superior margin, secondary valve 
smooth, humped. 

Period of Vegetation. With spores in November. 

Occurrence.  Ekersund and Christiania Fjord (Hjort), 
and Gullmars Fjord, Bohuslin (Cleve), Nov. 1893. 

Distribution. Skagerak, North Sea, Baltic (Kiel, 
Apstein). 


I$. GChætoceros curvisetum, Cl. (1889) p. 55. 
PET her 22 PINE up. 
Syn. Chætoceros sp. indet., Schitt (1889) Pl. XIV, figs. 1—7. 
— secundum, Schitt (1893) p. 25. 
cnrvisetum, Cl. (1994) p. 12, PÅ. I, fig. 5. 
cochlea, Schiitt (1895) p. 11, fig. 11. 

Filaments spirally curved, 10—29 mw broad. 

Cells, in a front view, rectangular with sbarply pro- 
jecting angles, valves concave, foramina ceireular, oval or 
of a rounded rhombie shape. Hoop long eylindrieal. 

Chromatophore, 1, in front. 


Hornene gaar ud fra cellernes hjørner og krydses ved 
udgangspunktet; de er temmelig tykke, bøiede, alle til 
samme side af sagittalplanet, rettede ud fra kjedens bøi- 
ningsaxe. Terminalhorn hverken i form eller retning for- 
skjellige fra de øvrige.*) 

Hvilesporer glatte, beliggende næsten midt i moder- 
cellerne; skallerne lige høit hvælvede, afrundet koniske. 
Primærskallen med en ring af punkter langs den øvre rand, 
sammenvokset med modercellens baand, som ved sporedan- 
nelsen fortykkes og danner en kappe paa sporens overside. 


Vegetationstid. Hele aaret, især sommer og høst. 
Hvilesporer i august—november. 

Forekomst. Vestkysten og Christianiafjorden november 
18938 (Hjort), Marstenen juni 95 (Hjort), vestkysten (Nord- 
gaard) og ved Drøbak! februar 96, Bergensfjord juni — 
august 96 (Nordgaard), Drøbak august (frk. Bonnevie) og 
september! 96. 

Udbredelse.  Atlanterhavet— Østersøen. 


19. Chætoceros debile, Cl. (1894) p. 13, PI. I, fig. 2. 
Tab. nostr. II, fig. 14—15. 
Østrup 1895, p. 456, T. VII, fig. 89. 

Syn. Ch. vermiculus, Schutt (1895) p. 39, fig. 7 a—c. 
Kjederne spiralformig bøiede, 12—39 å brede. 
Cellerne i frontstilling rektangulære med afrundede 

hjørner, skallerne plane eller svagt konvekse, foramina af- 
rundet rektangulære, noget indsnørede paa midten. 

Kromatofor 1, frontstillet. 

Hornene tynde, bøiede, gaaende ud lidt indenfor skal- 
lernes hjørner i skraa retning, krydsende hverandre ovenfor 
udgangspunktet i høide med kjedens rand, derefter af- 
bøiede to transversalt til samme side af sagittalplanet, de 
to andre sagittalt med en svag bøining i samme transver- 
salretning, alle bøiede ud fra kjedens bøiningsaxe. Ter- 
minalhorn ikke forskjellige fra de øvrige. 


Hvilesporer midt i modercellerne, begge skaller ens 
hvælvede, glatte, uregelmæssig topuklede. Primærskallen 
bærer to enkle, butte horn, som gaar ud noget indenfor 
randen diagonalt omtrent i retning af modereellens hjørner. 


Vegetationstid. Hele aaret. Hvwilesporer i marts— 
juni. 

Forekomst. Nordhavsexp. st. 296, Christianiafjorden 
— Vestkysten november 93 (Hjort), Marstenen juni 95 
(Hjort), Vestkysten februar 96 (Nordgaard), Drøbak fe- 


*) Cleve beskriver og afbilder (1. c. 1889, 1891) terminaihorn af en 
anden form og retning; dette beror dog sandsynligvis paa en 
sammenblanding af denne art med Ch. diadema eller Ch. constric- 
tum, hvilke begge forekommer i hans materiale fra Gullmarsfjord. 
Men begge disse arter har transversalhornene rettede til modsat 


side af sagittalplanet. 








Setæ issue from the angles of the cells and cross at 
their insertion; they are rather thick, all curved towards 
the same side of the sagittal plane, directed out from the 
axis of the filament's eurve. Terminal setæ not different 
from the others either in shape or direction.*) 

Spores smooth, situated almost in the middle of 
the parent cells; valves equally convex, conically rounded. 
Primary valve with a ring of puncta along its superior 
margin, eoalesced with the hoop of the parent cell, which 
is thickened by the spore-formation, and forms a mantle 
upon the upper surface of the spore. 

Period of Vegetation. 'The whole year, especially 
summer and autumn. NSpores from Aug. to Nov. 

Occurrence.  W.coast of Norway and Christiania Fjord, 
Nov. 1893 (Hjort); Marstenen, June 1895 (Hjort); W.coast 
of Norway (Nordgaard) and Drøbak, Feb. 1896; Bergen 
Fjord, June to Aug. 1896 (Nordgaard); Drøbak, Aug. 
(Miss Bonnevie) and Sept. 1896. 

Distribution. Atlantic, Baltie. 


19. Chætoceros debile, Cl. (1894) p. 13, PI. I, fig. 2. 
Pmefgs dia: 
Østrup 1895, p. 457, Pl. VII, fig. 89. 
Syn. Ch. vermiculus, Schitt (1895) p. 39, fig. 7 a—c. 


Filaments spirally curved, 12—39 u wide. 

Cells, in a front view. rectangular with rounded an- 
gles, valves flat or slightly convex, foramina rounded reet- 
angular, somewhat constricted mm the middle. 

Chromatophore, 1, in front. 

Setæ thin, eurved, issuing in an oblique direction from 
a little within the angles of the valves. erossing one an- 
other above their insertion on a level with the margin of 
the filament, then turning off, two transversely to the same 
side of the sagittal plane, the other two sagittally with a 
slight curve in the same transverse direction, all bending 
away from the axis of the chain's curvature. Terminal 
setæ not differing from the others. 

Spores in the middle of the parent cells, valves equally 
convex, smooth, each with 2 irregular humps. Primary 
valve carrying 2 simple, short and thick setæ issuing some- 
what within the margin diagonally almost in the direction 
of the angles of the parent cell. 

Period of Vegetation. "The whole year. Spores from 
March to June. 

Occurrence.  Norw. N. Atlant. Exped. St. 296; Chri- 
stiania Fjord, W.coast of Norway, Nov. 1898 (Hjort); 
Marstenen, June 1895 (Hjort); W.coast of Norway, Feb. 


*) Cleve (1. ce. 1889, 1994) describes and figures terminal setæ of 
another shape and incelination; this, however, is probably accounted 
for by a confusion of this species with Ch. diadema or Ch con- 
strictum, both of which oceur in his material from Gullmars 
Fjord; but both these species have the transversal setæ directed 


to the opposite side of the sagittal plane. 


bruar—marts 96! Lofoten marts—april 96 (Nordgaard), 
Atlanterhavet mai 96 (Bie), vestkysten juni 96 (S. Miiller). 


Udbredelse.  Atlanterhavet—/Østersøen. 


20. Chætoceros scolopendra, Cl. (1896, 5) p. 30, fig. 4. 
TabyrLVElte5253: 

Kjederne rette eller svagt uregelmæssig bøiede, oftest 
snoede, indhyllede i slim. Bredde 9—25 u. 

Cellerne i frontstilling rektangulære med afrundede 
hjørner og noget hvælvede skaller, foramina afrundet rek- 
tangulære, smalest paa midten. 

Kromatofor 1, frontstillet. 

Hornene temmelig tykke, gaaende ud lidt indenfor 
skallernes hjørner, krydsende hverandre ovenfor udgangs- 
punktet, derefter afbøiede tvært paa filamentets længdeaxe 
i en S-formig bøining, alle næsten parallele med transver- 
salaxen. De bærer til alle sider hule, forkislede haar, der 
synes at tjene som slimudsondrende organer. 

Terminalhorn ikke forskjellige fra de øvrige. 

Hvilesporer ukjendte. 

Vegetationstid. Vinter og vaar. 

Forekomst. Marstenen juni 95 (Hjort), Stavanger— 
Bergen februar 96 (Nordgaard), Drøbak marts 96! Atlan- 
terhavet mai 96 (Bie). 

Udbredelse. Atlanterhavet 

Chætoceros radicans, Sehitt (1895) p. 48 er nær be- 
slegtet med denne art, men adskilles ved hornenes retning. 





Skagerak. 


21. Chætoceros cinctum, n. 


Tab. II, fig. 23—27. 

Kjederne rette eller 
D—1ID ye. 

Cellerne i frontstilling rektangulære med budte hjør- 


Sp. 


uregelmæssig bøiede, bredde, 


ner, skallerne plane, foramina smalt rektangulære med af- 
rundede hjørner. 

Kromatofor 1, frontstillet. 

Hornene udspringer indenfor skallernes hjørner og 
gaar først i skraa retning, indtil de krydser hverandre 
udenfor udgangspunktet, derefter tværs paa længdeaxen. 
divergerende en stump vinkel, to nærmest sagittalt, to trans- 
versalt til modsat side af sagittalplanet. 
forskjellige fra de andre. 

Ved sporedannelsen bliver modereellerne liggende par- 


Terminalhorn ikke 


vis tæt indtil hinanden uden foramina og udstyres med 
eiendommelige, tykke, glatte horn, der først gaar sagittalt 
indbyrdes sammenvoksede, derefter ombøies, saa at de dan- 
ner en oval ring om kjeden. Sporerne ligger helt en- 
sidig i modercellerne parvis med undersiderne mod hinanden, 
sammenvoksede med modercellens skal og horn. 


24 





1896 (Nordgaard); Drøbak, Feb., March 1896; Lofoten, 

March, April 1896 (Nordgaard); Atlantic Ocean, May 1896 

(Bie); W.coast of Norway, June 1896 (S. Miiller). 
Distribution. Atlantic. Baltic. 


20. Chætoceros scolopendra, Cl. (1896, 5) p. 30, fig. 4. 
PI. IV, figs. 52, 53. 

Chains straight or rather irregularly curved, gene- 
Width 9—25 ve. 

Cells, in a front view, rectangular with rounded an- 
gles and somewhat convex valves, foramina rounded rect- 
angular, narrowest in the middle. 

Chromatophore, 1, in front. 

Setæ rather thick, issuing a little within the corners 
of the valves, crossing one another above their insertion, 
then turning off perpendieular to the long axis of the fila- 
ment in åa sigmoid curve, all nearly parallel with the trans- 


rally twisted, often enveloped in mucilage. 


verse axis. They carry on all sides hollow siliceous eilia, 


which appear to serve as mucilage-secreting organs. Ter- 
minal setæ not differing from the others. 

Spores unknown. 

Period of Vegetation. Winter and spring. 

Occurrence.  Marstenen, June 1895 (Hjort); Stavan- 
ger to Bergen, Feb. 1896 (Nordgaard); Drøbak, March 
1896, Atlantic Ocean, May 1896 (Bie). 

Distribution. 

Chætoceros radicans, Schitt (1895) p. 48, is nearly 
allied to this species, but may be distinguished by the 
direction of the setæ. 


Atlantic, Skagerak. 


21. Chætoceros cinctum, n. sp. 


Plisfes2 97 
dø 


Dy 


Filaments straight or irregularly curved, 5 





wide. 

Cells, in a front view, rectangular with blunt angles, 
valves flat, foramina narrow rectangular, with rounded 
Corners. 

Chromatophore, 1, in front. 

Setæ issuing from within the angles of the valves and 
going first in an oblique direction, until they cross one 
another beyond their insertion, then perpendieular to the 
longitudinal axis, diverging at an obtuse angle, two almost 
sagittallv, two transversely to the opposite side of the 
sagittal plane. Terminal setæ not differing from the others. 

By the spore-formation, the parent cells are left lying 
in pairs close to one another without foramina, and are 
furnished with peculiar, thick, smooth setæ, which first &o 
in å sagittal direction, mutually coalesced, and then curve 


The 


spores lie quite at one side in the parent cells, in pairs, 


down so as to form an oval ring about the filament. 


with their lower surfaces towards one another, coalesced 
with the valves and setæ of the parent cell. 


Primærskallerne rue eller kort tornede, afrundet ko- 
nisk eller uregelmæssig pukkelformig hvælvede, sekundær- 
skallerne plane. 

Vegetationstid. Vaar og sommer. 

Forekomst. Marstenen Juni 95 (Hjort), Atlanterhavet 
mai 96 (Bie), Bergensfjorden juni—august 96 (Nordgaard). 


Udbredelse. Atlanterhavet 

Ch. cinctum er sandsynligvis nær beslegtet med Ch. 
incurvum, Bail., der dog ifølge Brightwells (1. c. fig. 11) 
kopi afviger ved følgende karakterer: Sporemodercellerne 
slutter ikke tæt indtil hinanden, men adskilles ved lancet- 
formede foramina, deres horn er ved grunden snoede om 
hverandre, men ikke sammenvoksede. 

Derimod er Ch. incurvum Brightw. sandsynligvis 
identisk med Ch. cinctum. 


Nordsøen. 





22. GChætoceros furcellatum, Bail. (1856) T. I, fig. 4. 
CI. og Grun. (1880) p. 120, T. VII, fig. 136—137. 
Cl. (1896, 4) p. 7, T. II, fig. 6—7 (ikke identisk med Oh. vermiculus, 
Schiitt). 

Meget nær beslegtet med Ch. cinctum, fra hvilken den 
er vanskelig at skille i steril tilstand. Den bliver noget 
grovere (kjedens bredde 8—20 1), og hornene divergerer 
en ret vinkel, altsaa noget mindre end hos Ch. cinctum. 


Sporemodercellernes horn er ved grunden sammenvok- 
sede ligesom hos Ch. cinctum, derefter divergerer de en 
meget liden vinkel.*) 

Vegetationstid. Vaar, i Ishavet om sommeren og høsten. 


Forekomst. N. Atlanterhav—lshavet (Nordhavsexp.), 
Lofoten marts—april 96 (Nordgaard). 

Udbredelse. N. Atlanterhav— Ishavet. 
(Bailey). 


Kamtsehatka 


23. GChætoceros externum, n. sp. 
T, III, fig. 44, 45. 
Kjederne faacellede, rette eller uregelmæssig bøiede, 
bredde 10—20 u.  GCellerne i frontstilling rektangulære 


*) Sars omtaler i en af sine indberetninger, at der i Ishavet til 
sine tider findes ,amorft protoplasma*, som han antager for et 
udviklingsstadium af en Chætoceros. Hans tegninger viser, at 
han sigter til Ch. furcellatum; det er vel lidet sandsynligt, at den 
eller nogen anden Ohætoceros skulde have et saadant Palmella- 
lignende stadium. 

Chætoceros furcellatum forekommer ved Lofoten og sand- 
synligvis ogsaa ofte i Ishavet sammen med Phæocystis Poucheti 
(Har.) Lagerh., der har membranløse celler indleirede i slim (kfr. 
Lagerh. 1896). Jeg skulde være tilbøielig til at antage, at Sars's 
samorfe protoplasma* er denne eller en lignende art. Naar 
Chætoceros-kjederne kommer ind i Phæocystis-koloniernes sterkere 
lysbrydende slim, bliver horn og endog membraner utydelige, saa 
at en feiltagelse i tilfælde kunde forklares. 








Primary valves rough or with short spines, ceonically . 
rounded or irregularly humped; secondary valves flat. 


Period of Vegetation. Spring and summer. 

Occurrence.  Marstenen, June 1895 (Hjort); Atlantic, 
May 1896 (Bie); Bergen Fjord, June to Aug. 1896 (Nord- 
gaard). 

Distribution. Atlantic Ocean, North Sea. 


Ch. cinctum is probably nearly allied to Oh. tneurvum, 
Bail., which, however, according to Brightwell's copy (Le. 
fig. 11) differs in the following characters. The spore 
parent cells do not fit closely into one another, but are 
separated by lanceeolate foramina, their setæ being twisted 
round one another at the base, but not coalesced. 

Ch. incurvum, Brightw. on the other hand, is pro- 
bably identical with C%. cinctum. 


22. Chætoceros furcellatum, Bail. (1856) PI. I, fig. 4. 
Cl. and Grun. (1880) p. 120, Pl. VII, figs. 136, 137. 
Cl. (1896, 4) p. 7, P1. II, figs. Gand 7 (not identical with CO. vermiculus, 
Sehiitt). 

Very nearly allied to Ch. cinctum, from which it is 
difficult to distinguish it in a sterile condition. It becomes 
somewhat coarser (width of the filaments 8 to 20 å) and 
the setæ diverge at a right angle, in other words, rather 
less than in Ch. cinctum. 

The setæ of the spore parent cells are coalesced at 
the base, as in Ch. einctum, and then diverge at a very 
small angle.*) 

Period of Vegetation. 
in summer and autumn. 

Occwrrence. N. Atlantic, Arctic Ocean (N. Atl. Ex- 
ped.); Lofoten, March, April 1896 (Nordgaard). 

Distribution. N. Atlantic, Arctic Ocean; Kamt- 
schatka (Bailey). 


Spring; in the Arctic Qcean, 


23. Chætoceros externum, n. sp. 
PI. III, figs. 44, 45. 
Filaments few-celled, straight or irregularly curved, 
10 to 20 øm wide. GCells, in a front view, rectangular with 


*) Sars, in one of his reports, states that in the Arctic Qcean there 
is found at certain times ,amorphous protoplasm*, which he 
supposes to be a developmental stage of a Chætoceros. His 
drawings show that he refers to Ch. furcellatum, but it is hardly 
probable that that, or any other Clætoceros, would have such a 
Palmella-like stage. 

Ch. furcellatum oceurs at Lofoten, and probably also often 
in the Arctic Ocean, together with Phæocystis Poucheti (Har.) 
Lagerh., which has membraneless cells embedded in mucilage 
(ef. Lagerh. 1896). I am inelined to think that Sars's ,amorphous 
protoplasm* is either this species, or one resembling it. When 
Chætoceros ehains come into the more highly refractive mucilage 
of Phæocystis eolonies, their setæ and even their membranes 
become indistinet, a fact which might explain a mistake of 
this kind. 


med budte hjørner, skallerne plane eller svagt konvekse, 
foramina lancetformede, over dobbelt saa lange som kje- 
dens bredde. 

Kromatoforer 2, stillede op mod hver af skallerne. 

Hornene traadformede, bøielige, gaaende ud fra skal- 
lernes hjørner næsten sagittalt, krydsende hverandre langt 
udenfor kjedens rand, ikke direkte sammenvoksede, men 
forbundne med en ganske kort (ce. 1 u) streng, som ikke 
sees i frontstilling. 

Hvilesporer ukjendte. 

Vegetationstid. August—november. 

Forekomst. Vallø (Hjort) og Gullmarsfjord, Bohuslin 
(Cleve) i november 93, Drøbak august 96 (frk. Bonnevie). 


Udbredelse. Skagerak. 

Ch. externum er beslegtet med Ch. anastomosans, 
Grun. in V. H. Synopsis, T. 82, fig. 6—8 og med Ch. 
(anastomosans PB) speciosum, Schitt (1895) p. 47, fig, 26; 
fra disse adskilles den ved den meget kortere forbindelses- 
stift mellem hornene. 


24. Chætoceros sociale, Lauder (1864) p. 77, T. VIII, 
fig. 1. 
Tab. IV, fig. 54. 

Kjederne bøiede, med løst sammenhængende celler, 
4.5—15 u brede, flere forenede ved et fælles slimhylle til 
uregelmæssig kugleformede kolonier. 

Cellerne i frontstilling rektangulære-kvadratiske med 
budte hjørner. 
hvælvning paa midten, foramina smale, afrundet rektangulære. 

Kromatofor 1, frontstillet. 

Hornene springer ud lidt indenfor hjørnerne og krydses 
lidt udenfor udzangspunkterne; de to, som ligger koloniens 
yderside nærmest, er rettede næsten sagittalt, spidsvinklet 
divergerende; de to andre er euten begge ombøiede mod 
samme sagittalside eller det ene ombøiet, det andet ret, 
forlænget i sagittal retning ind til koloniens centrum, hvor 
flere lignende forlængede horn er sammenfiltrede. 


Skallerne næsten plane eller med en svag 


Hvilesporer noget ensidig i modercellerne, glatte, 
begge skaller næsten ensformede, afrundet konisk eller 
pukkelformig hvælvede. 

Vegetationstid. Februar 
—april. 





april, hvilesporer i marts 


Forekomst. Vestkysten februar 96 (Nordgaard), Chri- 
stianiafjorden februar—marts 96! Lofoten marts—april 96 
(Nordgaard). 

Udbredelse. Hongkong, Atlanterhavet—Skagerak, Is- 


havet, sandsynligvis kosmopolitisk. 


25. Chætoceros radians, Schitt (1895) p. 41, fig. 10 a—c. 


Meget beslegtet Ch. 
ken den alene skilles ved bredere foramina, næsten lige 


nær med sociale, fra hvil- 




















blunt angles, valves flat or slightly convex, foramina lan- 
ceolate, more than double as long as the filament is wide. 

Chromatophores, 2, one close to each valve. 

Setæ filiform, flexible, issuing in almost a sagittal 
direction from the angles of the valves, crossing one another 
far beyond the margin of the filament, not directly coales- 
ced, but connected by quite a short cord (about 1 we) which 
is not visible in a front view. 


Spores unknown. 

Period of Vegetation. Aug. to Nov. 

Occurrence. Vallø (Hjort) and Gullmars Fjord, Bo- 
huslin (Cleve), Nov. 1893; Drøbak, Aug. 1896 (Miss Bon- 
nevie). 

Distribution. Skagerak. 

Ch. extermim is related to Ch. anastomosans, Grun. 
in V. H. Synopsis, Pl. 82, figs. 6—8, and with Ch. (ana- 
stomosans [) speciosum, Schiitt (1895) p. 47, tig. 26. It 
is distinguished from them by the much shorter connecting 
cord between the setæ. 


24. Chætoceros sociale, Lauder (1864) p. 77, Pl. VII, 
fig. 1. 
PI. IV, fig. 54. 

Filaments curved, with loosely connected cells, 4.5— 
15 wu wide, several united by å common gelatinous invest- 
ment into irregularly spherical colonies. 

Cells, in a front view, rectangular to square, with 
blunt angles.  Valves almost flat, or with a slight convexity 
in the middle, foramina narrow, rounded rectangular. 

Chromatophore, 1, in front. 

Setæ issuing from a little within tbe angles, and 
erossing a little beyond their insertion; the two situated 
nearest to the outer side of the colony are directed almost 
sagittally, diverging at an acute angle; the other two are 
either both bent down towards the same sagittal side, or 
one is bent down, the other straight, produced in a sagittal 
direction as far as the centre of the colony, where several 
such elongated setæ are matted together. 

Spores rather on one side in the parent cells, 
smooth, valves almost alike, vaulted in a rounded conical 
shape or in å hump. 

Period of Vegetation. 
March and April. 

Oceurrence.  W.coast of Norway, Feb. 1896 (Nord- 
gaard); Christiania Fjord, Feb. and March 1896; Lofo- 
ten, March and April 1896 (Nordgaard). 

Distribution. Hongkong; Atlantic Ocean, Skagerak, 
Arctic Ocean; probably cosmopolitan. 


February to April; spores in 


25. GChætoceros radians, Schiitt (1895) p. 41, fig. 19 a—c. 
Very nearly allied to Cl. sociale, from which it 
differs onlv in having wider foramina — almost as wide as 





saa brede som cellerne, og ved hvilesporerne, som paa pri- 
mærskallen bærer korte torne. 

Vegetationstid. Høst. 

Forekomst. Drøbak, september 96. 

Udbredelse.  Østersøen—Christianiafjorden. 


26. GChætoceros Wighami, Brightw. (1856) p. 108, T. 
VIT te) 19236: 
Tab. IV, fig. 50. 
Deser. Brightw. 1. c. 

Til denne art har jeg troet at maatte henføre en 
form fra det nordlige Atlanterhav (660 N. br., 30710 L. W., 
Haslum), som er afbildet paa T. IV, fig. 50. 

Kromatofor 1, frontstillet med et stort pyrenoid paa 
midten. Kjedens bredde 10 u. 

Identiteten er vanskelig at fastslaa uden hvilesporer. 


27. Chætoceros biconcavum, n. sp. 

Tab. III. fig. 46. 

Kjederne rette, faacellede, bredde ”—15,. Cellerne 
i frontstilling rektangulære med skarpe hjørner og buefor. 
mig konkave skaller, foramina bredt lancetformede. 

Kromatofor 1, frontstillet. 





Hornene tynde, udspringende fra skallernes hjørner, 
krydsende hverandre ved udgangspunktet, sterkt afbøiede 
mod kjedens ender. Terminalhorn neppe tykkere end de 
øvrige. 

Vegetationstid. 

Forekomst. 
gaard). 

Denne art er meget nær beslegtet med C1. Wighami, 
fra hvilken den afviger ved de bredt laneettormede foramina; 
maaske er den kun en sommerform af denne. 


Sommer. 
Bergenstjorden juni—august 96 (Nord- 


Hvilesporer 
har jeg endnu ikke fundet, hvorfor jeg endnu ikke vover 
at afgjøre identiteten. 

Den er ogsaa beslegtet med Cl. bottnicum, Cl. in 
Aurivillius (1896) p. 14, T. IL 


28. GChætoceros gracile, Schiitt (1895) p. 42, fig. 18 a—d. 
Cellerne enkeltvis, ikke forenede i kjeder (S = 6—10 1), 
i frontstilling rektangulære med svagt fremspringende hjør- 
ner. Skallerne konkave, ofte med en fin torn 1 midten. 
Kromatoforer 2, sagittaltstillede. 
Hornene fra cellernes hjørner, bøiede. 


Hvilesporer (if. Schiitt) med ensformig hvælvede, ru 
eller kort tornede skaller. 

Vegetationstid. November—marts. 

Forekomst. Christianiafjord november 93 (Hjort), fe- 
bruar—marts 96! Gullmarsfjord, Bohuslin mnovbr. 93 
(Cleve). 

Udbredelse.  Østersøen—Skagerak. 
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the cells — and in the spores, which, in the primary valve, 
carry short spines. 

Period of Vegetation. Autumn. 

Oceurrence. Drøbak, Sept. 1896. 

Distribution. Baltic, Christiania Fjord. 


26. Chætoceros Wighami, Brightw. (1856) p. 108, PI. 
VIL, figs. 19—36. 
Pl.TVvilhe. 50: 
Deser. Brightw. 1. c. 

I have thought it advisable to refer to this species a 
form from the N. Atlantic Ocean (66" N. Lat., 301/59 W. 
Long. Haslum), figured on P1. IV, fig. 50. 

Chromatophore, 1, in front, with a large pyrenoid in 
the middle. Filaments 10 wu wide. 


It is difficult to identify without spores. 


27. Chætoceros biconcavum, n. sp. 
Pl. ITIL, fig. 46. 

Filaments straight, few-celled, width ”7—15 x.  Cells, 
in a front view, rectangular with sharp angles, and areuate 
valves; foramina broadly laneeolate. 

Chromatophore, 1, in front. 

Setæ thin, issuing from the angles of the valves, 
erossing one another at their insertion, turning sharply off 
towards the ends of the filament. 
thicker than the others. 

Period of Vegetation. Summer. 

Occurrence. Bergen Fjord, June to Aug. 1896 (Nord- 
gaard). 

This species is very nearly allied to C%. Wighami, 
from which it differs in having broad lanceolate foramina: 
possibly it summer form of that species. 
I have not yet found spores, and cannot therefore venture 
to determine its identity. 

It is also related to Ch. bottnicum, Cl. in Aurivil- 
lius (1896) p. 14, PI. I. 


Terminal setæ scarcely 


is only a 


28. Chætoceros gracile, Schitt (1895) p. 42, fig. 13 a—d. 

Cells single, not united in chains ($ = 6—104;), in 
a front view, rectangular, with slightly projecting angles. 
Valves concave, often with a fine spine in the middle. 

Chromatophores, 2, situated sagittally. 

Setæ from the angles of the cells, curved. 

Spores (according to Schiitt) with valves equally con- 
vex, rough or covered with short spines. 

Period of Vegetation. Nov. to March. 

Occurrence. Christiania Fjord, Nov. 1898 (Hjort), 
Feb. and March 1896; Gullmars Fjord, Bohuslin, Nov. 
1893 (Cleve). 

Distribution. Baltic, Skagerak. 

4* 


Melosira. 
Melosira solida, Eul. in V. H. Synops. T. 86, fig. 36—42. 
var. Sarsu, n. var. 
Tab. IV, fig. 64—66. 

Kjedernes diameter 7—12 u. 

Denne form findes i de fleste af Nordhavsexpeditionens 
prøver og desuden i atlantisk plankton samlet af Nordgaard 
i februar 96 og af Bie i mai 96. Den maa altsaa være 
en ægte saltvandsform, medens den nærmeste slegtninge er 
ferskvands- eller brakvandsformer. 


Thalassiosira, CI. 


Thalassiosira Nordenskiöldii, O1. (1873, 13) p. 6, T. IL, fig. 1. 
Fig. V. H. Synopsis. T. 83, fig. 9. 

Tab. IV, fig. 59. 

Cellerne er 12—43 1 i diameter, i frontstilling næsten 

ottekantede med et mindre antal sterke, i spidsen fortyk- 

kede tagger langs skallens indre rand. Ved en central 

slimtraad bænger de sammen i tætte, bugtede kjeder; mel- 


lemrummene er smallere end cellernes diameter (2—7 19). 





Gjennem taggerne udgaar slimtraade i forskjellige retninger, 
ligesom ogsaa undertiden hele kjeden kan omgive sig med 
slim. 

Hvilesporer (Tab. IV, fig. 59) dannes, idet protoplas- 
maet trækker sig tilbage fra den ene skal tæt ind til den 
anden og danner en ny skal indeni denne. 

Udbredelse. Atlanterhavet —lshavet—Østersøen, ved 
vore kyster især vinter og vaar. 


Thalassiosira gravida, Cl. (1896, 4) p. 12, T. II, 
fig. 14—16. 
Tab. IV, fig. 57, 58. 

Cellernes diameter 17—62 u. Cellerne i frontstilling 
rektangulære med afrundede hjørner, langs randen med 
flere rader korte tagger, forenede i kjeder ved temmelig 
lange, tykke, i midten indsnevrede slimstrenge. 

Hvilesporer beskrevne af Cleve. 

Auxosporedannelsen er afbildet paa fig. 57—58, T. 
IV. GCellerne fylder sig da med protoplasma, skallerne 
viger fra hinanden, og protoplasmet omgiver sig først med 
et tyndt, bøieligt hylle, derefter med to fastere skaller 
indeni dette. Disse skaller er hvælvede, altsaa forskjellige 
fra de almindelige. Derefter begynder den nye celle, hvis 
diameter er omtrent å af den gamle, at dele sig, saa at 
der dannes nye kjeder i forlængelsen af den gamle. I 
almindelighed danner de fleste celler i kjeden omtrent sam- 
tidig auxosporer. 

Udbredelse. Atlanterhavet — Ishavet — Skagerak, ved 
vore kyster især vinter og vaar. 





Melosira. 


Melosira solida, Eul. in V. H. Synopsis, PI. 86, figs, 36—42. 
var. Sarsti, n. var. 
Pl. IV, figs. 64—66. 

Diameter of filaments 7—12 wu. 

This form is found in most of the North Atl. Exped. 
samples, and also in Atlantic plankton collected by Nord- 
gaard in February 1896, and by Bie in May 1896. It 
must therefore be a true salt-water form, while those most 
nearly related to it are fresh or brackish water forms. 


Thalassiosira, CI. 


Thalassiosira Nordenskiöldii, O1. (1873, 13) p. 6, Pl. IT, fig. 1. 
Fig. V. H. Synopsis, Pl. 83, fig. 9. 
PLvae 59: 

Cells 12—43 ø in diameter, in a front view almost 
octagonal, with a small number of strong denticles, thick- 
ened at the point, running along the inner margin of the 
valve. They are connected by a central mucilaginous 
thread in close, wavy chains; the intervals are narrower 
than the diameter of the cells (2—7 1). Mucilaginous threads 
run through the denticles in various directions, and some- 
times the whole chain is enveloped in mucilage. 

Spores (P1. IV, fig. 59) are formed by the drawing 
back of the protoplasm from one valve close up to the 
other, and the forming of a new valve within the latter. 

Distribution. Atlantic Ocean, Arctic Ocean, Baltic; 
on our coasts (Norway) particularly in winter and spring. 


Thalassiosira gravida, Cl. (1896, 4) p. 12, PI. II, 
figs. 14—16. 
PIN Sr oe. 

Diameter of the cells, 17—62 u. OCells, in a front 
view, rectangular, with rounded angles, and several rows of 
short denticles along the margin, united in ehains by rather 
long, thick mucilaginous cords narrowed in the middle. 

Spores deseribed by Cleve. 

Auxospore formation figured in figs. 57 and 58, PI. 
IV. The cells are then filled with protoplasm, the valves 
retreat from one another, and the protoplasm is enclosed 
first in a thin, flexible investment, then in two firmer valves 
within this. These valves are convex, thus differing from 
the ordinary ones. Next. the new cells, whose diameter 
is about å of that of the old ones, begin to divide, so as to 
form new chains in continuation of the old one. Generally 
most of the cells in the chaim form auxospores at about 
the same time. 

Distribution... Atlantic Ocean, Arctic Ocean, Skage- 
rak; on our coasts (Norway) especially in winter and spring. 


Thalassiosira Clevei, n. sp. 
Tab. IV, fig. 60—62. 

I nogle planktonprøver, samlede af Haslum i det nord- 
vestlige Atlanterhav paa omtrent 66" N. br. og 300 L. W. 
findes i store mængder en Thalassiosira, der er forskjellig 
fra Th. gravida, med hvilken den forekommer sammen. 


Cellerne er skiveformede, i frontstilling fladt rektangu- 
lære med budte hjørner, 16.5—42 u i diameter, ved en 
central slimstreng forenede i bugtede kjeder med uregel- 
mæssige intervaller, snart 2—4 eller flere celler tæt sam- 
men, snart et bredere mellemrum med en ganske tynd for- 
bindende traad. 

Skallerne randen en enkelt tæt række af 
korte tagger, 6—7 paa 104. Paa et enkelt sted desuden 
en grovere knude lidt indenfor taggernes cirkel; disse knu- 
der, der paa de to tilsvarende skaller staar diametralt 
modsat, synes at danne kanaler for slimtraade. 


bærer i 


Skallernes masker omtrent som hos Th.gravida, paa 
de af mig undersøgte exemplarer 13—16 paa 10 u. 


Prøverne er tagne om sommeren, og derfor er alle 
arters cellevægge tynde, svagt forkislede, og skallernes 
struktur er vanskelig at se; Th. Clevei er nær beslegtet 
med Coscinodiseus kryophilus, Grun. (1884) PI. IT, fig. 21, 
maaske vil den vise sig at være identisk med denne art. 


Hvilesporer og auxosporer ukjendte. 
Forekomst. N. V. Atlanterhav (Haslum), 


== 


marts—april 96 (Nordgaard). 


Lofoten 


Coscinodiscus, Ehr. 


Af denne slegt er der efter skallernes struktur be- 
skrevet et meget stort antal arter. Naar disse arter bliver 
nærmere kjendte i levende tilstand, vil visselig opfatningen 
af deres systematiske forhold blive meget forandret, og 
slegten vil ved biologiske karakterer blive opdelt i flere nye 
slegter. 

En begyndelse hertil er skeet ved oprettelsen af sleg- 
ten Thalassiosira, en adskillelse, som efter min mening er 
vel berettiget. Til denne slegt vil sandsynligvis ikke faa 
af de nuværende Coscinodiscus-arter maatte henføres. 


I det følgende har jeg opført to arter, som uden tvil 
burde udskilles fra slegten; men da jeg endnu kun har 
havt anledning til at undersøge et lidet antal arter, vil jeg 
foreløbig henføre dem til Coscinodiscus. 











Thalassiosira Clevei, n. sp. 
PI. IV, figs. 60—62. 

In some plankton samples coliected by Haslum im 
the north-western Atlantic, in about 669 N. Lat. and 309 
W. Long., å Thalassiosira is found in great quantities, 
which is different to Th. gravida, in whose company it is 
found. 

The cells are lamelliform, in a front view of a flat 
rectangular shape, with blunt angles, 16.53—42 wu in dia- 
meter, connected by a central mucilaginous cord in wavy 
chains with irregular intervals, sometimes from 2 to 4 or 
more cells close together, sometimes a wider interval with 
quite a thin connecting thread. 

The valves carry at the margin a single, close row 
of short denticles, 6 or 7 in 10 wu. There is moreover, at 
one place, å larger protuberance a little within the circle 
of denticles. These protuberanees, which are diametrically 
opposite to one another on the two corresponding valves, 
appear to form channels for the mucilaginous threads. 

The striæ of the valves almost as in Th. gravide; 
in the specimens I examined, there were from 13 to 16 
in 10 u. 

The samples were taken in the summer, and there- 
fore the cell walls of all the species are thin and slightly 
siliceous, and it is difficult to see the structure of the 
valves. The species is nearly allied to Coscinodiscus kryo- 
philus, Grun. (1884) PI. IIL, fig. 21; it may possibly be 
identical with it. 

Spores and auxospores unknown. 

Gceurrence. N. W. Atlantic Ocean (Haslum); Lofoten, 
March, April 1896 (Nordgaard). 


Coscinodiscus, Ehr. 


A very large number of species of this genus have 
been deseribed from the structure of the valves. When 
these species become better known in a living state, opinions 
concerning their systematic conditions will certainly be 
greatly changed, and the genus divided by biological cha- 
racters into several new genera. 

A step towards this has been made by the establish- 
ment of the genus Thalassiosira, a separation which, in 
my opinion, is thoroughly justifiable. It is probable that 
no small number of the present Coscinodiscus species will 
have to be referred to Thalassiosira. 

I give below two species which ought without doubt 
to be separated from the genus; but having, as yet, only 
had the opportunity of examining a small number of spe- 
cies, I will in the mean time refer them to Coscinodiscus. 


Coscinodiscus excentricus. Ehr. var. catenata, Gran mser. 
r. Å. Schmidt (1875) T. III, fig. 36—38. 


Fig. 
V. H. Synopsis, T. 130, fig. 4, 7, 8. 
Coscinodiscus excentricus var. Cl. (1896, 5) ok 7 
Cellerne i frontstilling rektangulære med budte hjør- 
ner, i diameter 12—38 u eller mere, ved en central slim- 
forenede til kjeder, intervaller 
Marginaltaggerne noget fortykkede i spid- 


streng korte med store 
mellem cellerne. 
sen, lignende taggerne hos Thalassiosira Nordenskiöldii. 

Denne art burde efter min mening henføres til Tha- 
den ikke, som Cleve antager, en 
"ordenskiöldii, Cleve (1896, 4, p. 13). 
Maaske maa dog var. catenata adskilles fra den ægte C. 
excentricus, Ehr. 


Forekomst. 


lassiosira; derimod er 


hvilesporeform af Th. 


Ved Norges kyster især høst og vaar. 


Coscinodiscus polychordus, n sp. 
0 JO søn bjøg AN TAVG råe Gis 

Cellerne i frontstilling rektangulære med budte hjør- 
ner og plane skaller, i sidestilling cirkulære, 24—76 u i 
diameter. 

Skallerne noget indenfor midten af radien med en 
kreds af 5—7 bueformige knuder (stigmata), nær randen 
med en enkelt række sterke tagger, som er noget nedløbende 
ved roden. Skallerne areolerede, maskerne ordnede 1 ret- 
linjede rækker, som gaar ud fra centrum i lige saa mange 
retninger, som der er stigmata; skallen paa denne maade 
delt i 5—7 sektorer med stigmata som midtpunkter: inden- 
for hver sektor er linjesystemerne indbyrdes parallele, mel- 
lem sektorerne kan findes pludselige eller bueformede brud. 
Undertiden optræder smaa kileformede segmenter nær ran- 
De seksdelte individer 
er de hyppigste; hos disse kan linjesystemerne over hele 
skallen være parallele som hos Coscinodiscus lineatus, Ehr. 
Maskerne 10—11, sjeldnere 13 paa 11 u. Udenfor tag- 
gerne er randen besat med tætte radiale linjer. 


den med selvstændige radiallinjer. 


Cellerne er forenede i kjeder (T. IV, fig. 56), idet 
der gjennem stigmata gaar slimtraade, der binder dem sam- 
Denne karakter adskiller den fra 0. lineatus, Ehr., 
hvilken den forøvrigt ligner; jeg anser for at være saa be- 
tydningsfuld, at Coscinodiseus polychordus burde opstilles 
som type for en egen slegt. 

Forekomst. Christianiafjorden— Vestkysten februar— 
marts 1896, N. V. Atlanterhav sommeren 96 (Hastum). 


men. 


Asteromphalus, Ehr. 

Asteromphalus atlanticus C1. (1896, 4) p. 5. 

Til denne art har jeg henført den form, som er af- 
bildet paa T. IV, fig. 63; den findes, om end sparsomt, i 
flere af Nordhavsexpeditionens prøver. Diameter 42 u, 
segmenternes masker ca. 10 paa 10 yu. 
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Coscinodiscus excentricus, Ehr. var. catenata, Gran mser. 
Fig. A. Schmidt (1875) PI. III, figs. 36—38. 
V. H. Synopsis, Pl. 130, figs. 4, 7, 8. 
Coscinodiseus eæcentricus var. Cl. (1896, 5) p. 7. 
Cells, in a front view, rectangular with blunt angles, 
12—38 v or more in diameter, united by a central mucila- 
ginous cord into short ehains with wide intervals between 
the cells. Marginal denticles somewhat thickened at the 
point, resembling those in Thalasstosvra Nordenskiöld. 
This species ought, in my opinion, to be referred to 
Thalassiostra; on the other hand, it is not, as Cleve sup- 
poses, a spore-form of Th. Nordenskiöldii (Cleve, 1896, 
4, p. 15). Perhaps the variety catenata should be separated 
from the true UC. excentricus, Ehbr. 
Occurrence. 
and spring. 


Coasts of Norway, especially in autumn 


Coscinodiscus polychordus, n. sp. 
Jello 106 åre BR ell TN rifeg BÅS 

Cells, in a front view, rectangular, with blunt angles 
and flat valves; in a side view, cireular; 24—76 u in 
diameter. 

Valves somewhat within the middle of the radius, with 
a circle of from 5 to 7 areuate projections (stigmata), and 
near the margin, å single row of strong denticles, which 
are rather decurrent at the root. Valves areolated, meshes 
disposed in straight rows, running out from the centre in 
as there are stigmata; valve divided in 
D to 7 sectors, with stigmata as their 
centre; within each sector the linear systems are mutually 


as many directions 
this way into from 


parallel, and between the sectors there may be sudden or 


arcuate breaks. Sometimes small, cuneate segments are 
found near the margin, with independent radiating striæ. 
The sex-partite specimens are the most frequently met with; 
their linear systems may be parallel over the whole valve 
as in Coscinodiscus lineatus, Ehr. 


casionally as many as 183, in 10 u. 


Meshes, 10 or 11, oc- 
Beyond the dentieles, 
the margin is closely covered with radiating striæ. 

The cells are united in filaments (PI. IV, fig. 56) by 
This 
character distinguishes it from OC. lmeatus, Ehr. which it 
otherwise resembles; and I consider this of such importance 
as to justify its classification as the type of å special genus. 


mucilaginous threads passing through the stigmata. 


Oceurrence. Christiania Fjord, W. coast of Norway, 
Feb. March 1896; N. W. Atlantic, summer of 1896 (Haslum). 


Asteromphalus, Ehr. 
Asteromphalus atlanticus Cl. (1896, 4) p. 5. 

I have referred to this species the form figured on 
PLRnVNte 63: 
several of the North Atlantic Expedition samples. Diameter, 
42 u; number of meshes in the segments, 10 in 10 u. 


It is found. though not in abundance, iu 


Nilicoflagellata. 


Distephanus, Haeckel. 


Distephanus speculum (Ehr.) Haeckel. 
Dictyocha speculum, Ehr. 
Deser. et fig. Borgert (1891) p. 633. 
Sparsomt i flere af Nordhavsexpeditionens prøver. 
Synes at være almindelig udbredt, men sjelden i store 
mængder. 


(ilioflagellata. 


Ceratium, Eh. 
Ceratium tripos (0. F. Miller) Nitsch. 
Sparsomt i Nordhavsexpeditionens materiale. 
Var. labradorica, Sehitt er en ishavsform, var. ter- 


gestina, Schitt, har en noget sydligere udbredelse (kfr. 
Schiitt, 1893). 


Ceratium fusus (Ehr.) Duj. 
Meget sparsomt i Nordhavsexpeditionens prøver, al- 
mindelig ved Norges kyster. 


Tilslut er det mig en behagelig pligt at udtrykke min 
ærbødige tak til de herrer, som har bistaaet mig med dette 
arbeide, nemlig professor P. T. Cleve, som har stillet præ- 
parater og originalmateriale til min disposition, endvidere 
professorerne H. Mohn, G. 0. Sars og N. Wille, dr. Johan 
Hjort og cand. real. Nordgaard. 





Nilieoflagellata. 


Distephanus, Haeckel. 


Distephanus speculum (Ehr.) Haeckel. 
Dictyocha speculum, Ehr. 
Deser. et fig. Borgert (1891) p. 633. 
In small numbers in several of the N. Atlantic Ex- 
pedition samples. Seems to be generally distributed, but 
rarely in large numbers. 


Uilioflagellata. 


Ceratium, Ehr. 
Ceratium tripos (0. F. Miiller) Nitsch. 
In small numbers in the N. Atl. Exped. material. 
Var. labradorica, Schiitt, is an aretic form; var. ter- 
gestina, Schitt, has a rather more southern distribution 
(ef. Schiitt, 1893). 


Ceratium fusus (Ehr.) Duj. 
Very rare in the N. Atlantic Expedition samples, 
common on the coasts of Norway. 


In conelusion, I should like to express my respectful 
thanks to those gentlemen who have assisted me in this 
work, especially professor P. T. Cleve, who has placed 
preparations and original material at my disposal, and also 
to Professors H. Mohn, G. 0. Sars and N. Wille, Dr. 
Johan Hjort and Mr. 0. Nordgaard. 
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Figurforklaring. 


Tab. I. 
Chætoceros Brightwellii, OL. a. 
stilling, d-c skaller 
kjedens øverste celle. fe 
Chætoceros decipiens, OL, f. hiemalis, frontstilling. 
45011, 


Kjede i front- 
i sidestilling, b oversiden af 
600; 

I 


Ch. decipiens, C1., sidestilling. 


1+ 
Chætoceros laciniosum, Schiitt. 
Kjeder i frontstilling med hvilesporer. 


Ef 


Kjede i sagittalstilling med hvilesporer. 
Sidestilling. 
Chætoceros didymum, Ehr. 4. 

Sidestilling. 

Hvilesporer, med modereellernes horn. 

Chætoceros constrictum, Gran. 

Frontstilling | E 
Seullmel med hvilesporer. 
Sidestilling. 9. 


600 / 1 


Tab. II. 
Chætoceros debile, O1. 
Kjede, spiralsnoet. 309. 


Kjede, brudstykke, med hvilesporer. —609/ 


ike 

Chætoceros diadema (Ehr.) Gran. 00 

Frontstilling. 

Sagittalstilling. 

Frontstilling, med hvilesporer. 
Chætoceros Schiittii, OC. 

Kjeder i frontstilling med hvilesporer. 
Chætoceros Ralfsii, Ol. 

Brudstykke af kjede med hvilespore. 


1+ 


600 / 
1* 


e00 | (: 


Chætoceros curvisetum, CI. 
Brudstykke af kjede i frontstilling med hvilesporer. 
6001, 
Chætoceros cinctum, Gran. 
Kjeder i frontstilling med hvilesporer. 
Sidestilling. 1. 
Hvilesporer, 26, frontstilling, 27 sidestilling. 1 


600, 


Chætoceros coronatum, Gran. 9. 


Brudstykke af Kjede i frontstilling med hvilespore. 
Sidestilling med spore. 

Celle med spore, frontstilling. 

Spore, frontstilling. 














Fig. 


Fig. 


Explanation of the Plates. 


TEN He 
18 Chætoceros Brightwellii, CL. åa. Front view of 
filament; 0, c, view of valves; , superior sur- 
face of the upper cells of the filament. 99. 
2. Chætoceros decipiens, Ol, f. hiemalis, front 
view. 0. 
BÅ Ch. decipiens, C1., side view. 0. 
Chætoceros laciniosum, Sebiitt. 904, 
4,5. Front view of filaments with spores. 
6. Sagittal view of filament with spores. 
de Side view. 
Chætoceros didymum, Ehr. 1. 
8. Side view. 
9,10. Spores with setæ of parent cells. 
Chætoceros constrictum, Gran. 
Nå AR) with spores. 6%00f. 
13. Side view. 04. 
PIE 
Chætoceros debile, CI. 
14. Filament. twisted spirally. %/,. 
DI Portion of filament, with spores. %/. 
Chætoceros diadema (Ehr.) Gran. 94, 
16. Front view. 
VG Sagittal view. 
18. Front view, with spores. 
Chætoceros Schiittii, C1. 
19,20. Front view of filaments with spores. 69/. 
Chætoceros Ralfsii, O1. 
21. Portion of filament with spore. %%/,. 
Chiætoceros eurvisetum, OI. 
22 Front view of portion of filament with spores. 


23, 24. 


25. 


26, 27. 


28. 
29. 
30. 
31. 


600, 
Chætoceros cinctum, Gran. 
Front view of filaments with spores. %. 
Side view. 60%. 
Spores; 26, front view, 27, side view. 100, 


Chætoceros coronatum, Gran. 
Portion of filament, with spores: front view. 
Side view, with spore. 

Ceil with spore; front view. 
Spore; front view. 


600 / 
00 


54. 


45. 


46. 


47. 


48, 49. 


Chætoceros contortum, Schitt. 
Kjede. 60%. 
Coscinodiscus polychordus. Gran. 
1 


Skal i sidestilling. 11. 


Tab. III. 
Chætoceros decipiens, QI. 
Kjede i frontstilling af f. ?nterrupta, Gran, med 
kromatoforer og cellekjerner. 
Chætoceros teres, CI. 
Kjeder i frontstilling, 35 med celleindhold, 36 
med sporer. 


00 å 


Chætoceros didymum, Ehr 
f. aestiva, Gran | i frontstilling med kromato- 
Jf. autumnalis, Gran( 


600 / 
[1- 


forer og cellekjerner. 
Chætoceros seiracanthum, Gran. 

Kjede i frontstilling med celleindhold. 

Spore. 

Brudstykke af kjede med sporer. 


600 
500 


Chætoceros constrictum, Gran. 
Kjede, delvis med celleindhold. 


De 


Chætoceros curvisetum, Cl. 99. 
Kjede i frontstilling med eelleindhold og spore. 


Chætoceros externum, Gran. 
Kjede i frontstilling med celleindhold. 
Sidestilling med vedhæng af en celle i frontstilling. 


600/ 
[1 


Chætoceros biconcavun, Gran. 


Kjede med celleindhold. 

Tab. IV. 
Chætoceros  Willeiz Gran: kjede med celleind- 
hold. 609. 
Ch. furcellatum, Bail., 6. 48, i frontstilling, 49 
sidestilling. 
Ch. Wighami, Brightw., med celleindhold. 00! 


Ch. erinitum, Schitt, sagittalstilling med celleind- 
holdset 
Ch. scolopendra, C1., 52 frontstilling, 53 sidestilling. 
o00 
Ch. sociale, Lauder, frontstilling med hvilesporer. 900, 
Ch. simile, Ol., frontstilling. 694. 
Coscinodiseus polychordus, Gran, 
bindelsesstrenge og ceelleindhold. 
Thalassiosira gravida, C1., auxosporedamelse. 3. 


kjede med for- 
450 VE 


600 
39 99 3 yes 
Th. Nordenskiöldii, C1., med hvilesporer. 
Th. Clevei, Gran, kjede med celleindhold. 9. 
10001, 


8001 å 


å) e » - sidestilling. 
Asteromphalus atlanticus, C1., skali sidestilling. 9. 
Melosira solida Eul, var. Sarsii, Gran, 64—65, 
frontstilling, 66 sidestilling. 99. 

Rhizosolenia alata, Brightw., var. truncata, Gran. 


I 
S00/4. 





Fig. 32. 


93. 


54. 


45. 


46. 








Chætoceros contortum, Schiitt. 
Filament. 09, 

Coscinodiseus polychordus, Gran. 
Side view of valve. 10. 


PIET 
Chætoceros decipiens, CL, 
Front view of filament of f. interrupta, Gran, 
with chromatophores and eell-nuelei. 


Chætoceros teres, Cl. 60%, 


. Front view of filaments; 35, with cell-contents, 


36, with spores. 

Chætoceros didymum, Ehr. %%. 
f. æstiva, Gran | front view, with chroma- 
f. autumnalis, Gran | —tophores & cell-nuclei. 


Chætoceros seiracanthum, Gran. 0, 


Front view of filament with cell-contents. 
Spore. 
Portion of filament with spores. 

Chætoceros constrictum, Gran. 4. 
Filament, partly with cell-contents. 

Chætoceros curvisetum, Ol. 0. 

Front view of filament with ceell-øontents and 
spores. 


Clætoceros externum, Gran. 0. 
Front view of filament with cell-contents. 
Side view, with cell in front view attached. 


Chætoceros biconcavum, Gran. 


Filament with cell-contents. 609. 

21 EV 
Chætoceros Willeiz Gran.: filament with cell- 
contents. 9. 


Ch. furcellatum, Bail. %/; 48, front view, 
49, side view. 
Ch. Wighami, Brightw., with cell-contents. 6. 
Ch. erinitum, Schitt: sagittal view with cell- 
contents. 69%. 


3. Ch. scolopendra, Ol.; 52, front view, 53, side 


600 
pe 


Ch. sociale, Lauder; front view with spores. 90%. 
Ch. simile, C1.; front view. 9. 
Coscinodiscus polychordus, Gran; filament with 
connecting cords and cell-contents. 9. 


Thalasstosira gravida, C1.; auxospore formation. 
S00 1 


view. 


600/ 
Er ” j1+ 


Th. Nordenskiöldii, C1.; with spores. 1. 
Th. Clevei, Gran; filament with cell-contents. 69/; 


* Qi 1 1000 
ul. 5 » 3; side view. l1- 
Asteromphalus atlanticus, OC1.; side view of 
valve. 0. 


j. Melosira solida, Bul. var. Sarsii, Gran; 64, 


65, front view, 66, side view. 
Rhizosolenia alata, Brightw., 
Gran. 60%. 


S00 Im 


var. truncatd, 


Norske Nordhavs Expedition. EE NG Zab.1l. 








| -= i , = 
pen. p å - Da EN SE å 
H H.Gran del Lith. Anst Julius Klinkhardt, Leipzig 


/ Chactoceros Brightwellii Cl. 2-3 Chaetoceros decipiens Cl. 47 Chaetoceros laciniosum Schiitt. 
3-10 Chactoceros drdvrmum Ehr. 11-13 Chactoceros constrictum Gran. 


- 





, E op H.M. Gran: Diatormacedae. 
Norske Nordhavs Expedition. Tab. ll. 


pda Te å 


KR 
å 





HH. Gran del. Lith.Anst Julius Klinkhardt Leipzig 


1415 (Chaetoceros debile CL. 16-18 Chactoceros diadema (Ehr) Gran. 19-20 Chaetoceros Schåttii Cl. 
21 (Chaetoceros Ralfsu Cl. 22 (Chaetoceros curvtsetum (Ul. 23 27 (Chaetoceros  cinctum Gran. 


28 31 (Chaetoceros coronatum Gran. 32 Chactoceros contortum Schiitt. 33 Coscmodiseus polvdhordus Gran. 





HH. Gran: Dratormaceae. 


Norske Nordhavs-Expedition. 





HE Gran, del. Lith.Anst.dulius Klmkhardt Leipzig. 


34 Chaetoceros decrpiens (1. 3550. Chaetoceros teres (Ul. 3758. Chaetoceros didymum Ehr: 
39-41 Chaetoceros seiracanthum Gran. 42. Chaetoceros constrictum Gran. 43. Chaetoceros eurvisetum UC. 
44-45, Chaetoceros externum Gran. %6.Chaetoceros biconcavum Gran. 





HH. Gran: Diatormaceae. 
Norske Nordhavs Expedition. 





























Anst. Julius Klinkhardt Leipzig 


Tith. An 


H.H.Gran.del. 


47. Chaetoceros Willet Gran. 48-49 Chaetoceros furcellatum Bail. 9 Chaetoceros Wighami Bright 
JH Chaetoceros crinitum Schiitt. 52-53. Chaetoceros scolopendra (1. 54. Chaetoceros sociale Lauder. 
55.Chaetocero5 simile 1. 56. Coscinodiscus polychordus Cran. 57-58. Thalassiosira gravida (1. 
59. Thalassiosira Norden sköldii C1. 60-62. Thalassiosira (levet Gran 63 Asteromphalus atlanticus U. 
64-66. Melosira solida Eul.var. Sarsii. Gran. 67 khizosolenia alata Brightw. var truncata Gran. 
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